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STUDIES IN THE HISTORY OF GUJARAT 


By 

ProC. M. S. COMMISSARIAT. M. A.. 1 . E. S. 
Gujarat Colley, Ahmedabad 


PART /.—THE GUJARAT SULTANS AND THE 
PORTUGUESE-THE LAST PHASE 


( Lectures delivered by the author, under the auspices of 
the University of Bombay, as the Thakkar Vassonjee 
Madkavji Lectures for 1930-31 ) 




CHAPTER I 


THE LAST DUEL BETWEEN THE GUJARAT SULTANS AND THE 
PORTUGUESE ( 1546 ) : THE MUSLIM ACCOUNT 

There is probably no military episode in the entire Muslim period 
of the history of Gujarat which has been described to us in such de- 
tail as the last determined effort made by the armies 
Sultan Mahmud III of Gujarat in 1546 to recover 
military history, the fort of Div from the Portuguese. No doubt, 
both Firishta and the author of the Mirat-i-Sikan- 
dari are completely silent on the subject ; but Hajji-ad-Dabir in his 
Arabic History has a fairly long account of this conflict. The Portu- 
guese historians and biographers, on the other hand, describe this 
episode at great and almost tedious length, and the struggle appears 
to have made a tremendous impression on contemporaries both in 
Asia and in Europe. Though the accounts of this famous siege are 
partially one-sided, and though the Portuguese writers naturally extol 
the success and heroism and, we might add, the brutality of the 
victors, there is enough authentic material available to us to arrive at 
a balanced judgment on this memorable incident wdiich finally con- 
firmed the Porttiguese in the possession of this once celebrated centre 
of trade in the Eastern seas. 

( I ) Tlie Theatre otf the War 

The island of Div, generally described by Arab and F^ortuguese 

The island and ^ situated at the southern ex- 

town of Div. tremity of the peninsula of Kathiawar, being sepa- 
rated from the ooaslland by a narrow^ channel of 
water through a considerable swamp which readily admits of connec- 
tion by road. The extreme length of the island is about seven miles 
from east to w'est, and its greatest breadth from north to south two 
miles. The area is about 20 square miles. On the north the narrow 

1. Wc have used throughout these chapters the correct form of the name 
of this place, viz., Div, under which it has been known to the Hindus for many 
centuries, the word being derived from the earlier Sanskrit form Dn^ifia, which 
means an island. The Arab and the Portuguese mariners and writers describe 
the place as Diu, and this form has been retained in the English language and 
in all official maps. The author of the Arabic History of Gujarat says : ** The 
Indians spcA the word as Dib (Div) and that is the correct spelling but the Arabs 
have changed it into Diu " (Vol. I, p. 38). Mir Abu Turab. in his brief History 
of Ou^arai in Persian, spells the word in three different ways, viz., Dib, Dip, and 
piv. The Portuguese historians also often use the form Dio. 
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channel separating it from the mainland is practicable only for* fishing 
boats and small craft. The town of Div, with its once famous castle, 
stands at the east end of the island, and, in the days of its prosperity 
during the 15th and 16th centuries, it is said to have contained an 
enormous population, being also embellished with several magnificent 
edifices, some of which are still in existence. Besides foreign trade, 
the principal occupations of its inhabitants were formerly weaving 
and dyeing, and articles manufactured here were highly prized in 
foreign markets. But once so opulent and famous for its commerce, 
Div has now dwindled into utter insignificance, standing far away 
from the great trade-routes of which it was once the centre, and fishing 
now affords the chief employment to its impoverished inhabitants.^ 

Some idea of the enviable position enjoyed by the town of 
Div during the sixteenth century as an emporium for the trade 
A . r 4 .U of Western and Northern India may be obtained from 
city of Div by the accounts left by two European travellers, Var- 
Varthema, 1504. thema and Barbosa, who visited it during the opening 
years of this century. The earlier of the two was Ludovico di 
Varthema, a native of Bologna in Italy, who arrived at Div in 1504 in 
the early part of his very extensive travels to Eastern lands. This 
is what he says : — 

‘‘ When we had sailed about twelve days ( from Barbera on 
the Somali coast in Africa) we arrived at a city which is called 
Diuobandierrumi ( Diu-Bandar er-Rutni that is, ‘ Diu, the port of 
the Turks,’ which city is situated a short distance from the mainland. 
When the tide rises it is an island, and when it falls you can pass over 
on foot. This city is subject to the Sultan of Coml>eia ( Cambay ) and 
the captain of this Diu is one named Menacheaz ( Malik Ayaz ). We 
remained here two days. There is an immense trade in this city. 
Four hundred Turkish merchants reside here constantly. The city 
is surrounded by walls and contains much artillery within it.”^ 

The travels of Duarte Barbosa, a Portuguese official who served 
in Indhi mainly at Cochin and Cannanore from 1500 
visited Gujarat about 1515, some 
ten years after Varthema, enable us to obtain 

1. The entire population of the island of Div, according to the Census 
of 1900, numbered 14,614 persons, of whom 343 were Christians, including 3 
Europeans. 

2. The principal anchorage in the harbour of Div is invariably referred to 
by Muslim historians as the Bandar-at-Turk, which is the same as the Bandar*er« 
Rumi mentioned by Varthema. Cy. Arabic History of Gujarat, Ed, by Sir E. 
Denison Ross, Vol. 1, 220, 251, 261, 277. 

3. Travels of Ludovico di Varthema, trans. and ed. by Jones and Badger 
^ Hakluyt Society Publications ), 91-92. 
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anotheif interesting account of the wealth and commerce of the port of 
Div in the early years of the 16th century. Barbosa’s record of his 
travels^ enjoyed a high reputation for veracity and exactness in his day 
and was accej^ted as such by the great Portuguese historians of 
the period such as Joao de Barros and Caspar Correa. Barbosa 
mentions more than a dozen sea-port towns on the coast of Malabar in 
south India, as well as on the coasts of Persia, Arabia and East Africa, 
with which Div had trade relations, and he enumerates in detail a large 
number of commodities, both raw materials and manufactured goods, 
which were handled in the great import and export trade of Div : 

“ So that this town is the chief emporium of trade which exists in 
all these parts. It gives such a large sum of money as revenue 
to the king, for the loading and unloading of such rich goods, that it is 
a subject of marvel and amazement.”' 


The accounts of Div given by Varthema and Barbosa both refer 
to the opefling decades of the 16th century; we shall now give a third 
reference by the traveller Caesar Frederick who 
af visited the place in 1563, during the second half of 

the same century, and some twenty years after the 
gallant defence of the fort by the Portuguese in the second siege of Div 
by the Muslims. Caesar Frederick was a \"enetian merchant who spent 
18 years of travels in the East ( 1563-81 ) and whose account is an 
accurate record, Div was the first port which he visited in India, and 
he writes thus about it : 


“There ( at Ormaz ) I shipped myself to go for Goa, a city in the 
Indies, in which passage the first city that you come to in the Indies is 
called Diu, and is situate in a little island in the Kingdom of Cambaia, 
which is the greatest strength tliat the Porlugals have in all the Indies, 
yet a small city, hut of great trade, because there they lade very many 
great ships for the straights of Mecca and Ormus witli merchandise and 
these ships Ixslong to the Moors and Christians, but the Moors cannot 
trade, neither sail into those seas, without the license of the \’iceroy of 
the King of Portugal, otherwise they are taken and made good prizes. 
The merchandise that they lade these ships withal commeth from 
Oimbaietta ( Khambayat ), a Port in the Kingdom of Cambaia, which 
they bring from thence in small barks, because there can no great ships 
come thither, by reitson of the sholdness of the water thereabouts.”® 


1, A Description of the Coasts of East Africa and Malabar by Duarte Barbosa, 
trans. by Stanley. ( Hakluyt Society ), 1866, p. 60. Another translation has 
more recently been published by the same Society entitled The Book of Duarte 
Barbosa, trans. and ed. by M. Longworth Dames. (Cf. Vol. I, pp. 130-32.) 

2. Purchas His Pitgrhnes, by Samuel Purchas (James Mac Lehose, Glasgow, 
im) Vol. .X, 89-90. 
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Th^ famous Portuguese fort of Div, as reconstructed Dom 
JoSo de Castro after the siege of 1546, with several later improve- 
The famous ments, still remains an imposing structure situated 
J^or^uese fort to the extreme east of the islaud, and it is 
defended by several pieces of cannon. The castle 
is separated from the other fortifications by a deep moat cut 
through the solid sandstone rock, through which the sea had free 
passage at one time, but now it enters only at the highest tides. The 
imposing water bastion of the fort, on the side facing the sea, had to 
bear the brunt of the cannonade from the Turkish fleet under Sulayman 
Pasha during the first siege of the castle in 1538. But the second siege 
of 1546, with which we are here concerned, w^as entirely by land and 
it was carried out by the armies of the Gujarat ruler without any help 
from a foreign power. 7'he generals of Sultan Mahmud HI, tlierefore, 
naturally directed all their attacks on the line of the fortifications facing 
the city, which contained three bastions, viz., that -of St. John, at the 
head of the narrow channel between the island and the mainland ; that 
of St. Thomas at the opposite side ; and, lastly, that of St. James, 

The island of Div was long coveted by the Portuguese from 
the days of the great Albuquerque onwards. Rut under the 
The Portuguese Sultan Mahmud Begada all their efforts to 

covet and secure secure a footing on the island were frustrated by the 
the place. unbending opposition of Malik Ayaz, the great 

admiral of that sultan who was governor of Div for many ye^trs. The 
Portuguese, however, obtaine<l their desire towards the end of the 
reign of Sultan Bahadur in 1535, when under the stress of the 
Mughal invasion of the province permis<;ion was given to them to 
build a fortress on the island in return for some help. On the 
tragic death of Bahadur at sea in 1537, after his interview with 
the famous Viceroy Xuno da Cunha on Ivmrd the latter’s ship, the 
Portuguese obtained possession of the town of Div, and not all the 
efforts of the Gujarat ruler during the next ten years were able 
to dislodge them. 

(ii) The Principal Actors in the Siege of Div 

The ruler of Gujarat at this critical perifxl was SulUn Mahmud 
III, a nephew of the great Bahadur, and an immature and un war like 

Career of Khwaja inherited neither the valour nor the 

Safar Salmani. capacity of his distinguished predecessors on the 
throne. Under him the decline of this powerful 
kingdom began. I he noble, who held one of the most commanding 
positions at the Gujarat court, and who tcxik the foremost jiart in 
the operations during the early months of the siege of Div, was Kbwaja 
Safar Salmani, a name corrupted by Uie Portuguese writers intq 
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Coge-kofar ** and other variants. His career was a romantic one. 
k Born a European^ being an Albanian of Catholic parents, he began 
life as a military adventurer and served in the armies of Italy 
and Flanders. ^He was later taken captive at sea by Sulayman Pasha, 
Admiral of the Sultan of Cairo, who presented him to his master. 
Here the captive rose by virtue of his experience in war and capacities 
to the high position of Treasurer of Cairo. But his pride and his 
ambition roused the envy and opposition of the Turkish nobles, so 
that the Sultan was constrained to force him to abandon his religion 
and he changed his Christian name into that of Khwaja Safar by 
which he is known to history.' 


After some further service, apprehensive of retaining the 
continued confidence of the Sultan of Cairo, Khwaja Safar left 
He arrives in arrived at the court of Sultan 

Quiarat und^ Ba^iadur in Gujarat who was known for the patro* 
Bahadur. • extended to foreigners especially to those 

who bad any exiienence of the wars and policy of Europe. He 
soon established himself completely in Bahadur's confidence and was 
present during the Sultan’s unlucky visit to the Portuguese Viceroy 
Nuno da Cunha in 1537, and at the scuffle which attended his death. 
In 1538 he presented himself before the new Sultan Mahmud III who 
gave him the title of Khudawand Khan and made him Governor 
of Surat. Khwaja Safar played an active part in the first siege 
of Div in 1538 when the combined forces of Gujarat and Turkey made 
a determined attempt to recover the fort from the Portuguese ; and the 
failure of that effort made him now, after eight years, doubly anxious 
to revenge the disgrace and to rccoxer from the foreigner the control 
over this wealthy emporium of commerce. 


The name of Dom Joao de Castro, the Governor of Portuguese 
India at this period, is most intimately associated witli this second 


Dotn Joftode 
Caetm,* Governor 
ol India / 


siege of Div, He %vas born at Lisbon in 1500 
and was a scion of one of the noblest and most illus- 
trious families of Portugal, one of his ancestors having 
been First Constable who traced his descent to the 


Kings of Navarre. At the age of eighteen, he joined the Portuguese 
army at Tangiers in Africa where he first gave proofs of his courage. 
Returning home in I5.i7 he lived a private life for nearly ten years at 
his csountry seat in Cintra. He put on his sword again in 1535 to 
follow the Eagles of the Emperor Charles V in the Tunis Expedition, 


wheff he tu H i td fresh glory to bis name. He refused on this occasion 


1. L4t 4 Xkne Jokn d$ Castre, by Jecinio Freire de Andrade, trans, from 
the IHMrtMtiieee into English by Sir Ftler Wyche, Kt., London, 1664, pp. 54-*7. 
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his share of a present of money that Charles made to the Portuguese 
officers, saying that ‘ he served the king of Portugal, and of him alone ‘ 
he expected a reward *. In 1538 he sailed in the fleet of Dom Garcia 
de Noronha, the third Viceroy of India, and saw his first service in 
this country.^ On his return home about 1543, his sovereign -King 
John III made him Admiral of the Navy of the coast, and his last 
public service began when, on the recommendation of the Infante 
Dom Luiz, he was sent in 1545 to India as Governor, where he 
secured those victories which added to the reputation of Portugal in 
the East.® 

To Dom Joao de Castro not less than to the commander of the 
fortress belongs the credit of ultimately securing the relief of the fort of 
Div and the defeat of the large forces that were ranged 
Ss ^duJ^* arrived at Goa in September, 1545, 

siege. ^ months before the commencement of^ the siege, 

and brought with him his two sons, Dom Alvaro and 
Dom Fernando, both in the prime of youth, and men of high courage and 
promise who took an active part in the military oj^erations of the siege. 
The governor now proclaimed war ‘at fire and sword” against the 
king of Gujarat with legal solemnities so as to justify his motives. 
He wrote specially to the people of Bassein that being nearest to Div 
they were bound to give help, particularly in their own interest, for 
the guns that battered Div were shaking the houses of Bassein. De 
Castro also busied himself with providing relief for the fortress, and, 
as the treasury was empty, he asked for and obtained large sums from 
the merchants on the pledge of his word, for his reputation stood high 
in the Indies.® 

1. Dom Jo3o de Castro’s appointment as Governor of Portuguese India in 
1545 was thus not his first service in these parts. When be sailed with Garcia 
de Noronha, the king offered him a 1000 Crusados annually and the command of 
the fort of Hormaz. He declined the latter but accepted the money as being 
poor. His eldest son, Alvaro, then only 13 years old, accompanied him. On 
reaching India, the Viceroy Garcia de Noronha took charge of the expedition, 
prepared by his predecessor Nuno da Cunha, to proceed to Div which was 
besieged in 1538 by the Gujarat and the Turkish fleets. Dom Jofto de Castro 
ofiered himself for service in the very first ship that was going, ** as if he 
foresaw those future triumphs Div called him to.” His log of this voyage to 
Div is of great value, especially his description of the Caves of Elephanta. 
--Whiteway, R, S., The Rise of Portuguese Power in India, 299*300 and ». 

2. The L^e of Dom John de Castro, op. cit., 269-70 ; Danvers F. C, The Portu^ 
guest Power in India, 1, 4^*4. 

3. Ibid., 84-5. In this crisis D. JoAo de Castro turned for help to Islam Shah 
of Delhi, the successor of the great Afghan ruler Sher Shah Sur, and sug- 
gested that he should attack Gujarat. The embassy did not meet with a very 
favourable reception. (Whiteway, TTw Rise (4 Portugme Power in India, 306 a). 
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Dorn Joao Mascarenhas was at this time the Portuguese comman- 
Mer at the fortress of Div. Having come to know about Khwaja Safar’s 
Dorn Joao Mas*^ against the fort he sent the information 

carenhas, Cap- to the Governor at Goa urging upon him the need 
tain of Div fort. men, ammunition and other necessities, the 

provision of which had been neglected during several years of peace 
under a sense of security based upon the former victory. The 
commander added that the rainy season was very near which 
would shut off all relief, and he busied himself wnth laying up provisions 
as further supplies w ere uncertain. After the blockade had begun, the 
soldiers, not more than 200 in number, were reserved for fighting 
purix)ses only, the slaves and others not fit to bear arms being 
engaged in the task of carrying lances, powder, stones and provisions 
to the defence-works. The women and the old men in the garrison 
were also employed on suitable duties. The aiptain put heart into 
his garrison*by saying that the enemy were not now more numerous 
than those who were beaten during the first siege. 

( iii ) Muslim account oj the Expedition against Div as given 
in the ** Arabic History of Gujarat ” 

Before proceeding furtlier, we shall review tlie only available 
account of the siege of I')iv w hich has Ix^en handed dowm to us by a 
V lue of the Muslim historian, \iz., that given by Haj ji-ad- Dabir 
Arabic Histofy m his Arabic History of Gujarat. As already men- 

oj Gujarat. tioned, while the Persian histories of the province, 

such as the Mirai-i-Sikanduri and Finshta’s work, 
are completely silent on the subject of this great episode, a very de- 
tailed account is available in this Arabic history.^ This is particular- 
ly valuable for various reasons and helps us to confirin or supplement 
the elalx)rate chapters of the I\>rtiiguese wTiters on the subject In 
the first place, the Arabic historian gives us the correct names and 
titles of the various (}ujarat generals who were engaged in this ex- 
pedition, and points out the jeiUousy and kick of co-ordination that 
existed between the foreign and the native officers wdio served under 
the Gujarat Sultan. Moreover, Haj ji-ad- Dabir gives the numbers of the 
combatants and the casualties on both sides as estimated by a Muslim 
wTiter. lastly, his account is of si)ecial importance for giving us 
the terms of the treaty of peace concluded between the Gujarat ruler 
and the Portugue.se Viceroy at the end of the wm. In general, it may 
be stated that, in spite of very natural differences in matters of detail, 


1. The author's best thanks are due to his friend Mr. Muhammad Ibra- 
him Par, M. A., for his valuable help in the translation of the relevant portion 
of Mai)i-ad-pabir*8 Arabic History. 
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the native and the foreign records about the siege of Div confirm each 
other in many important respects. ' 

We learn from the Arabic History that Afzal Khan Bimbani,* 
the famous vazir of Sultan Mahmud III, and Khudawand Khan ( Safar 
Salmani ) the powerful governor of Surat, were not on 
k2?us%"lafar very friendly terms. In H. 953 ( A. D. 1546 ) a ship 
( Khudawand belonging to Afzal Khan foundered in the harbour 
of Khandivi (Gandevi) which place was under the 
jurisdiction of Khudawand Khan, and one box full of gold ashrafis was 
lost in the waters. The port officers, in whose hands the box was 
suspected to have fallen, disclaimed any knowledge of or responsibility 
for the lost treasure. This led the vazir to devise some plan for the 
destruction of Khudawand Khan’s person and property. 


One day, when both Afzal Khan and Khudawand Khan were 
at a court assembly { diwan ) at Alimadal>ad, the*convers; 4 tion turned 
on the high-handed conduct of the Turkish admiral 
SafartoTaS^^v. Sulayman Pasha at Div which had led to the failure 
of the Gujarat armies during the first siege of that fort 
in 1538, and Afzal Khan turning to Safar said : * God willing, the con- 
quest shall be accomplished at your hands.* Khudawand Khan pointed 
out that the people of the coast towns were carrying on the trade in 
timber from the port of Purmin ( Purmiyani to Mahim’* and Tarapur ;* 


1. Afzal Khan Abd-us-Samad Bimbani was vazir under Sultan Bahadur, 
but on the death of this ruler at sea in H. 943 (A. D. 1537) he resigned his office 
and retired into private life. In the reign of Mahmud III, the nephew and 
successor of Bahadur, he returned to office, but was dismissed In 1547 after 
the failure of the operations against Div. The villain Burhan, after the murder 
of Sultan Mahmud and his two vazirs Asaf Khan and Khudawand Khan in H. 
961 (A. D. 1554), called Afzal Khan to his presence and offered him the vazirate, 
saying that he was now the Sultan. But the pious and loyal ex-minister refused 
and was killed in the royal palace at Mahmudabad on the same night as the 
others (Feb. 16, 1554). 

Notwithstanding his high position and wealth, Afzal Khan lived a life of 
piety and devotion. When he sat on his gadi, or official cushion, during the 
period of his power, a servant would by his order hold up a shroud and say : 
‘Afzal Khan, be not proud of thy present position ; death approaches, and thou 
shall be wrapped in this shroud ; worldly honour and rank pass away ; beware 
of the last day of Judgment.*— MiVaii Sikandari, trans, by Fazlullah. 2034 ; 
249-50 ; Mirati-Ahmadi Supplement trans, by Nawab Ali and Seddon, 1928, p. 78, 

For Afzal Khan's rauza and mosque at Ahmadabad, see post p. 14 «, 

2. Purmin is not to be found on any modem map of Kathiawar, It is not 
even mentioned in the long list of 62 centres of trade which, according to the 
Gazetteer of Kathiawar, existed in 1842 extending from the Gulf of Cutch to the 
Gulf of Cambay ( Bombay Gazetteer, VoL VUI, p. 236 and n ). Unless we 
identify it with Porbandar it is difficult to locate it. 1 have, ^wever, been 
able to find one very full and interesting reference to it in Alexander 
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they were under the protection of the Sultan, and if any hostilities were 
started against the Portuguese without giving them warning, they 
would be at the mercy of the Firangis. He suggested, therefore, that 
the expedition igainst Div might be postponed until these ships had 
returned to their ports ; after this the trade in timber would be stopped 
by pr6clamation and the people warned against the danger of going out 
to sea. Afzal Khan, however, was not for any delay, and when Safar 
further urged that his men, money and ships of battle were out at sea, 
the vazir, ‘who was more anxious for revenge against him than for 
extirpating the Firangis or conquering Div,* clinched the argument 
by saying that the resources of the public treasury would be at his 
disposal as well as the services of the foreign generals in the Kingdom.^ 

Khudawand Khan had no other alternative but to ask the permis- 
sion of the young Sultan for the enterprise. Proceeding to Sarkhej, 
he sought the blessings of Shaikh Ahmad Khattu 
^ for^ Ss ( S^ihab-ud-din Qutb-ul-Ahad Ahmad ) at the tomb 
army and of the saint and distributed alms. He also wrote to 

generala his agent ( ) at Surat, Yaqut Bahr Khan, the 

Mamluk, ordering him to send up his son Muharram Rumi Khan with 

Hamilton’s New Account of the East Indite. After an account of the sea-port 
towns of Bet (the stronghold of the Sanganian pirates ), Jagat or Dwarka, and 
Mangrol he says : " The next place is Poremain a pretty large town on the 
sea-shore, and admits of trade, producing the same commodities as Mangaroul, 
and its inhabitants are of the same religion ( t. e., Banyans ) ; but both towns 
are obliged to keep Kasspouts ( Rajputs ) to protect them from the insults of 
the Sangantans.** After 'Poremain*, the two other maritime towns on this 
coast mentioned are Div and Gogha. ( A. Hamilton, A New Account of the East 
Indies from the year 2688 to 1723, Edinburgh, 1727, Vol. E p. 134. ) 

Another reference of a much earlier date is contained in the Mirat d- 
Mamalik written by Sidi Ali Rais, the famous Turkish admiral who was stranded 
on the Gujarat coast in 1554. He says that a Gujarat noble named Nasir- 
al-Mulk, who was opposed to Sultan Mahmud 111, called in the aid of the 
Portuguese governor at Goa, promising that in return for his services the 
harbours on the coast of Gujarat, viz., Daman, Surat, Burudj ( Broach ), 
Ketbaye ( Cambay ), Samenat ( Somnath ), Minglur ( Manglor or Mongrel ) 
and Furmeyan, should be thrown open to the Portuguese. ( Travels and 
Adventures cf SiS Ali ReiSt trans. by A. Vamb^ry, p. 27.) 

3. This is Kelve-Mahim, the head-quarters of the Mahim falt4ka of Thana 
District in the Bombay Presidency. It is situated about 5i miles west of 
the Palghar station on the B. B. & C. 1. Ry., and 56 miles north of Bombay, 
The village of Kelvc, whose name is thus joined with Mahim, lies on the 
opposite side of a creek about 2J miles to the south. ( Imp. Gatr., XV, 196. ) 

4. Tarapur-Chinchani is a port and group of two villages in the Mahim 
and Dahanu talttkas of Thana District. The village of Chinchani lies on the 
north bank and Tarapur on the south bank of the Chinchani-Tarapur 
credc, 15 miles north of Mahim. ( Imp. Gazr., XXIIT, 250.) 

1. Arabic History of Gujarat by Hajji-ad-Dabir, ed. by Sir E. Denison Ross^ 
Vol. I, 274. 
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an army, treasures and cannon.^ Safar now led the expedition against 
Div in the beginning of H, 953 (A. D. 1546) with his artillery and 
4,000 of the foreign troops (Turks, Habashis, etc.), his right wing being 
led by Bilal Jhujhar Khan, while Qara Hasan ( later|ennobled with 
the title of Jahangir Khan) was in charge of the left, and Muharram 
Rumi Khan was in the front. Mujahid Khan Bahlim, Naib-as-Sattanat, 
a native general, joined Safar with the army of Palitana and its depen- 
dencies. When Khudawand Khan reached Nawanagar on his way to 
Div, he left his heavy baggage there and advanced with his guns and 
fighting troops. Mujahid Khan, however, did not co-operate actively 
and lagged behind, but two of his officers, viz., Daulat Khan Dakkani 
and his brother Hasan Khan followed the banner of Safar.® 

The siege of the castle of Div now commenced, and under cover 
of the fire from his guns Khudawand Khan gradually advanced upto 
Th * e f th ditch which he got filled up in parts wdth earth. 

Fo/t^^s. ^ Afzal Khan, the vazir, accompapied by the Sultan, 
now came to Div as if on an excursion, but after 
three days both went away, and with them left Mujahid Khan in 
whose place Burhan-ul-Mulk w^as appointed in charge of the native 
troops ( as distinguished from the Turks and other foreigners who 
were under Khwaja Safar, Jhujhar Khan and others). Finding that 
he was running short of money and that Afzal Khan failed to supply 
his needs, Safar again wrote to his agent Ya^iut Bahr Khan at Surat 
who forwarded to him funds in rapid succession. As the result of the 
cannonading many Portuguese in the fort were killed, and others be- 
came sick in consequence of the bad smell ; while the pro\ isions of the 
garrison also ran short, Safar continued to raise up walls or ram- 
parts of stone and in doing a great deal of execution among the enemy 
with his fire until the cannon from the fort were almost silenced.^ 


But one day, while Khudawand Khan was sitting near a rampart, 
he was recognised by the people from the bastion of the fort, and a 
gunner fired a shot which liit a stone and a splinter 
his ^^son struck Safar with such force that he was killed, H. 
Rumi Khan takes 953 ( 1546). The choice of the foreign troops now 


his place. 


fell upon his son Muharram Rumi Khan. He was 


still a youth, but was ably supported by Jahangir Khan ( Qara Hasan) 
and Jhujhar Khan who were determined to help him to equal his father 
in generalship and reputation.^ Jahangir Khan now laid a mine under 
one of the towers of the fort of Div, and, in the explosion that followed, 
the bastion was blown up and along with it 700 erf the Firangis. Rumi 
Khan and Jahangir Khan were for entering the castle ynXk dieir men 


L Arabic History cf Gujarat, op. cit., 275. 
Ibid., 275. 3. Ibid., 275. 


4 . 
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by an assault, but Burhan-ul-Mulk, who was the commander of the 
army ( amir-al-jaish), held back and this lack of co-operation frustrat- 
ed the design.' 

At night, ^ however, Jhujhar Khan proceeded to climb up the 
walls of the fort with a scaling ladder. lie did so with several of his 
h ‘h Kh soldiers and entered the castle. A bugler, however, 
enters the castle : company sounded his horn before all the party 

entered. The Portuguese in the castle, thus 
warned, attacked the party of Muslims who had 
entered and who were few in number. Jhujhar Khan, finding his 
position untenable, tried to retire, but he was killed by a bullet in the 
forehead as he was putting his foot on the wall of the bastion to get 
down. The ladder also broke down in the rush of the soldiers. 
Jhujhar Khan and his followers w’ho were in the castle became martyrs 
in Jumad-al-akhir of the year 953 H. ( August, 15^6 ).“ 

The r«.iny season being over, the sea was open for navigation and 
traffic, and the Viceroy ( Baizri ) Saheb of Goa reached Div with a 
large expedition and anchored at the Turk Bandar. 
Goa arrives at Coming up in a ship to inspect the castle he saw 
Div. tke effects of the Gujarat artillery and the weak 

position of the Portuguese. At midnight he ordered 
all the cannon in the fleet to discharge a volley and at dawn he enter- 
ed the castle with 30,()0() Firangis. It appears that at this critical 
period there were grave dissensions between the foreign and the 
native forces in the Muslim camp. The former were in favour of 
Rumi Khan, while the native troops would only follow the lead of 
Burhan-ul-Mulk Muhammad-ul-Bimbani, and yet both were inexperi- 
enced men. In fact, after the death of Khudawand Khan and Jhujhar 
Khan, says the historian, Jahangir Khan was tlie only general in the 
Gujarat camp capable of opf>osing the enomy.^ 

The viceroy of Goa issued from the castle wdien the sun rose * to 
the length of a spear ' and he had with him 30,000 men drawn up in 
Great battle of action. The battle was a furious one but 

Div: defeat of ultimately ‘ended in misfortune in writing about 
the Muslims. which the pen dries up ’. One cause of the disaster 
appears to have been the defection of Burhan-ul-Mulk during the 
battle, for the historian says : ‘ Had he stayed with his men he would 
have been an auxiliary to the Muslims ; but he fled away.’ The 
Muslims were reduced in numbers, while the Firangis, says our autho- 
rity, outnumbered them. Three hundred perished in the collapse of 
a wooden bridge over the ditch and among these were Rumi Khan 


1. Arabic History of Giijarat, op, cit., 276. 

2. IbW..276. 3. Ibid., 277. 
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and Daulat Khan Dakkani, while Jahangir Khan escaped. According 
to the Arabic History^ the total number of Muslims killed at Div 
was 2,500 while 2,000 more were wounded, and Jahangir Khan es- 
caped with another 4,500. As for the Portuguese, 1,70# of^them died 
in the castle during the siege, while 11,100 were slain fighting on the 
battle-field.^ 

After this disaster, Qara Hasan ( Jahangir Khan ) passed a night 

at Nawanagar and thence proceeded to Ahmadabad. The Sultan 

granted him an interview and asked for news about 

Jahangir Khan the general was relating the events of 

returns to 

Ahmadabad. the battle, the king was shedding tears. Ihe Sultan 
next summoned the soldiers and made enquiries about 
the part each had played, and distributed robes of honour to all of them. 
Qara Hasan was placed in charge of the artillery and the Sultan con- 
ferred upon him the title of Al-niajlis al mansur Jahangir Khan^ 
under w^hich he has been mentioned in this history.' 

The King gave Jahangir Khan orders to cast more cannon with 

which the capture of Div might be effected ; and the officers in charge 

_ . of the ports of Gujarat received instructions not to 

fresh prepara- permit the Firangis to put up at or have free access to 

tions against the their harbours. Orders were also issued for the collec- 
Portufifu ese 

tion of teakwood with wdiich to build new ships, and 
a ready response was made by the port officers at Surat, followed by 
those of Broach, Gogha, Daman and Cambay, with the result that 
1,500 ships 'were put to sea besides those already in the ports. Before 
a year had passed, Jahangir Khan had cast one hundred cannon on each 
of which were inscribed the words ‘ Jaliangir Malunud Shah\ A public 
announcement was made to the effect that the Sultan’s government 
divested itself of all responsibility with regard to those, be they Muslim 
or non-Muslim, w^ho held any commercial dealings wuth the P'irangis, 
or w'ho gave them accommodation at Div. Thus Div came for a time 
to be abandoned and Navanagar began to flourish ; a strong fort was 
built there and it l^ecame the headquarters of the army. The Sultan 
next sent for Rajab, the other son of Khutlawand Khan, who w*aited 
upon the king in the company of his agent Bahr Khan. On him was 
conferred the title of Rumi Khan which had been held by his fatlier 
and his brother, and he was given permission to return to Surat.* 

The failure of the attack on Div led to the dismissal of the Vazir, 
Afzal Khan/ on February 21, 1547, and in his place Abdul Halim, son 

1. Arabic History of Gujarat, op. cit , 282. 

2. Ibid., 283. 3. Ibid., 283. 

4. The Rauza of Afzal Khan Bimbani is situated outside the city 
walls of Ahmedabad between the Raepur and the Sarangpur gates. 
Mere he ^so founded a suburb called Afzaipur, which bad in It, bealdea 
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of Haniid-ul-Mulk, was appointed as minister with the title of Khuda- 
wand Khan.' 

In thd* month of Rabi-ul-awwal of H. 954 ( April-May, 1547 ), the 
Porttiguese fleet reached Broach, at this time a prosperous and 
Broach burnt by Nourishing port, and the men from the ships, taking 
the Portuguese, advantage of the negligence of its Amir Ali Khan 
Apr.-May, 1547. Saiyid Baranahar al-Mandawali, entered the fort 
there and burnt a portion of the city. The inhabitants of the 
place fought the invaders both singly and in groups and drove 
them back to their ships which were in the river just by the fort. The 
cannon in the bastions directed their fire against them, as the 
result of which some of their vessels were sunk and the rest 
escaped down the banks of the river Narbada to the fort of Bharbhut® 
which is situated some parsangs from Broach. Here the Portuguese 
ships lay ift anchor lor some time and their men came on shore. By 
a strange coincidence, the Sultan also arrived there about this time, and 
he attacked the party and killed a number of them. He plunged in- 
to the river after them on liis horse and with great difficulty brought 
it back to tlie shore. The admiral {Amir-ul Bahr) of Broach now 
came up with his ships and destroyed some of the enemy s vessels, 
and the rest escaped towards r)iv. The Sultan then went to Broach 
where he dismissed its incompetent Amir telling him that ‘he was a 
cowardly fox and tluit any one who liad given him the name of Nahar — 
an Indian word for a lion — had made a mistake.’^ 


the rauza mentioned above, a caravansarai and a beautiful mosque. In the 
time of Momin Khan II, the son of Najm ud-DuUlah, when the Marathas 
laid siege to the city, the people, fearing lest the invaders should use 
this mosque as a base for their operations, filled it with fuel and set fire 
to it. Only the back wall of the masjid is left, but judging from it, the 
building must have been of excellent workmanship. Afzal Khan, the ShaM or 
martyr, was long venerated as a saint and people visited his tomb. His 
brother, Malik Zain-ud-din, a Sufi of renown. Is also buried in another tomb 
by the side of the vazir. Another mosque, within the city w^alls at Jamalpur, 
was also built by Afzal Khan, and stands near the tomb of Sardar Khan. 
( MiraUi-Ahmadi Supplement^ translated by Nawab Ali and Seddon, p. 78.) 

1. Arabic History of Gt^arat^ op. cit., 285. 

2. Bhadbhut is a small village situated on the north bank of the Narbada, 
about eight miles from the town of Broach. It is a place of Hindu pilgrimage 
where a fair is held in honour of Mahadeo under the name of Bhadeshwar. 
The fair comes on when Bhadarvo ( Aug. Sep. ) is an intercalary month— an 
event that happens once in every 19 or 20 years ( Bombay GcueUeer, Vol. II, 
Surat and Broach, 550 ]« 

3. Arabic History of Gujarat^ loc. dt., 286. 
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In this same year the Sultan decided to make yet another war on 
the Firangis and to recover Div. The Portuguese were much concerned 
Mah ud III re hearing these news, and an envoy cayie to the court 
solves to renew the Viceroy Saheb of Goa with a present valued 
from The V^cer^^ several mans of gold, and expressed regret for 

of Goa. P^st behaviour with promise of making amends in the 

future to the entire satisfaction of. the Sultan. The 
latter, however, was firm about carrying through his resolution, and 
would neither allow the envoy to wait upon him nor accept the pre- 
sents which he brought.^ At this time news arrived from Delhi that 
Sajawal Khan had captured Mandu on behalf of Sher Shah Sur who 
was intending an invasion of Gujarat.^ The nobles of the Kingdom 
held a conference to discuss the situation and came to the conclusion 
that Sher Shah was all-powerful in India ( Sahih-nl-Hind ) and 
that it was more imperative to oppose his designs than to be occupied 
with other entanglements. It was, therefore, desirable to ponclude a 
treaty of peace with the Portuguese and thus to relieve themselves of 
this danger, after which they could discuss the measures to be taken 
against the Delhi menace.^ 


The Portuguese envoy was, therefore, permitted to wait on the 
Sultan and to offer his presents, and an agreement was concluded on 
Treat following terms between the two powers. The 

befweenThe^^Suh harbour of Div was to belong to the King and the 
tan and the Por- Firangis were not to interfere with the royal ships, 
tuguese. Ttje fort of Div was to remain in the possession 

of the Protuguese and they were entitled to keep one-half of the 
duties levied upon all trading vessels. In case of attack, the 
garrison of the castle were to place themselves under the orders of the 
Gujarat Sultan.*^ Nasir Ilabash Khan, an Abyssinian noble at the 
Gujarat court, who was formerly the head of the police at Ahmadabad, 
was now sent to Div as its Amir or governor and he proved himself 
a capable officer and the Firangis and others were held in check. 
During his tenure of office the city of Div flourished and its inhabitants 
felt secure. In H, 955 ( A. D. 1548 ), Div could boast of 100 sea-going 
vessels, and had 6,000 powerful troops with a cavalcade of 4,000. 
The prosperity of the place may also be judged from the fact, related 
by some of its inhabitants, that more than five hundred employees of 
the dealers in meat used to be present in the slaughter-house every 
morning.® 

1. Arabic History of Gujarat, op; cit., p. 286. 

2. There is some discrepancy here, for Sher Shah Afghan died in H. 962 
f. A. D. X545. 

3-5. Arabic History of Gujarat, op. cit, 287. 



CHAPTER II 


PORTUGUESE ACCOUNT OF THE SIEGE OF DIV 
UP TO THE ARRIVAL OF D. JOAO DE CASTRO 


We now turn to summarise critically, in this and the two 
succeeding chapters, the foreign accounts relating to the operations 
at Div, as also to other memorable episodes associated 
Portu- event, which have been handed down to us 

guese elaborate detail by the Portuguese chroniclers. 

Decadas. In course of the 16th century a pleiad of distin- 

^ guished writers arose in Portugal to narrate the 
great discoveries and conquests of their countrymen in Asia, Africa and 
the ocean. Many of them saw the achievements they relate and were 
inspired by patriotism to record them. Of these, Joao de Barros 
( 14964570 ), called the Portuguese Livy, may be said to have 
been the first great historian of his country. His Decadas da 
Asia undoubtedly influenced the epic poet Camoens, and together 
the two writers fixed the Portuguese literary language, the one 
by his prose, the other by his verse. But Barros was able to 
publish only three of his ‘Decades’ during his lifetime. His narrative, 
therefore, misses the period with which we are concerned. 


Diogo de Couto, a contemporary of Barros, a more critical 
historian, and a clear and correct stylist, continued this great work 

Dio 0 d Couto more ‘Decades,* and as thus completed it may 

® ® * be regarded as the noblest historical monument 

of the century.^ It is in the sixth Decade of his Asia that Couto gives 
us the history of D. Joao de Castro’s time and the operations at 
Div. But this very Decade, so valuable for our purpose, has suffered 
some mutilation, for it was burnt after printing, but before publication, 
as the account did not find favour with certain people. We learn that 
Couto’s brother-in-law, a priest named Fr. A. de Trinidade, touched up 
the sixth Decade previous to reprinting the same in the form we now 
have it in order to please certain persons who did not like the unvar- 
nished narrative of Couto.* 


1. The best known edition is Da Asia by Joao de Barros and Diogo de 
Couto, published at Lisbon ( 1778-88 ) in 24 small volumes. The Index 
Volume includes a Life of Barros by the historian Manoel Severim de Faria. 

2, Whiteway, R. S., Rise cf the Fttriuguase Poumr in India, pp, XI^ 302. 

c 
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Supplementing the Decadas, we have the works of two other 
Portuguese historians of the 16th century. The first of these, Fernao 
The works of Castanheda, wrote, after ^wenty years of 

Castanheda and investigations at Goa, his famous Historia do 
Caspar Correa. descobrimento e Conquista da India ( 1552-54 and 
1561 ). This work, which is mainly based on original documents, is very 
valuable indeed, being a history in 8 books, ending with the term of 
Nuno da Cunha. We learn from Couto that Castanheda completed his 
history in 10 books, but that, at the request of some fidalgoes who 
were in the second siege of Div, and who were dissatisfied with the 
straightforward narrative, the king of Portugal had the last two books 
destroyed.' Like the preceding writer, Caspar Correa lived long years 
in India and embodied his intimate knowledge of the country in the 
picturesque prose of his Lendas da India, which embraces the events 
of the years 1497 to 1550. 


During the 17th century, Manoel Faria e Souza, a* voluminous 
writer on Portuguese history and the commentator of Camoens, wrote 
De Andrade’s Spanish his Asia Portugueza, much of which is 
Li/« ^^Jdao more than a compilation from Barros and 

de Castro, Couto. But more relevant to our purpose was the 
^ production of the grandiloquent biography entitled 
Vida de D, Joao de Castro (1651 ) by Jacinto P'reire de Andrade who 
thought to picture and exalt therein the last of the great governors of 
Portuguese India, during whose term of office the second siege of Div 
by the Muslims came about. This governor played personally, and 
through his sons, a very important part in the war and subsequently 
celebrated at Goa in 1547 a great ‘ triumph ’ for the victory. That 
De Andrade’s Life of the governor should have been translated into 
English by Sir Peter Wyche=* in 1664, a few years after its publication, 
shows that it must have enjoyed a considerable measure of popularity 
in its day, especially when we consider that hardly any of the great 
histories in Portuguese written in the 16th century has been rendered 


1. Couto, Dec. IV, Lib. 5, Cap. 1; Whiteway, K. S., op. cit.,301. 

2. Sir Peter Wyche ( 1628-1699) was a scion of a distinguished 
cavalier tody under Charles I and Charles II, his father, bearing the same 
name and utle, being British ambassador at Constantinople under Charles I. 
He was knighted by Charles II at the Hague in May, 1660. and was 

SrS^er ^n iL 1 it?! foundation 

wM^^L fe Portuguese, one of which 

^ cheated to Queen Catherine, the consort of Charles H. nrefaced bva 
brief sketc* of Portuguese history by Wyche. and licensed f^r ffie 

in. 1693. ( DkL cf National Bwgrapt^, VoL LYin, p. 194. j 
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into English* The biography covers about 270 folio pages, and we 
have given full references to the very rare and valuable English 
translation of 1^64 in this survey. It cannot, however, be denied that 
de Andrade*^ style is stilted and bombastic and that he is an uncritical 
panegyrist not only of his hero’s actions but also of the atrocities com- 
mitted by his countrymen against the civil populations of the coast 
towns of Gujarat. His method of dealing with his authorities is also 
often open to criticism.^ But the work is very useful as containing the 
most elaborate account of all the historical events connected with our 
subject.® 


Plan of this 
chapter. 


The memorable military operations which began at Div in April 
1546, and which lasted for full eight months till November of the same 
year, are, as mentioned above, described at elaborate 
length by our Portuguese authorities. There is little 
doubt that Safar and his successors were brave and 
eminent generals and* that they were assisted by military engineers who 
were experts in the art of siege operations. We do not propose to enter 
into any detailed account of these operations, of assaults and defence, 
of mining and counter-mining, of breaches and repairs. But we shall 
describe some of the most outstanding episodes of this heroic struggle 
and also refer to the efforts made by D. Joao de Castro, the Governor 
at Goa, to send succour to the beleagured garrison, in order to enable 
it to hold out until he came up in person with all the resources of 
Portuguese India behind him as soon as the season of tempests had 
ended. 


The Portuguese writers represent Khwaja Safar as delivering an 
impassioned speech before the Sultan and the assembled nobles 
Ar uments f r Gujarat court in favour of war against the 

the war. foreign power which had usurped sovereign authority 

over the island of Div. The various reasons urged 
by him in support of this policy are of great historical mterest. 
Foremost among these was revenge for the death of Sultan Bahadur 
who bad been deprived of his life by the Portuguese ‘ to the great 
scandal of other kings and no less outrage of his subjects, enjoying as 
inheritance a place ( Div ) which by so heinous an offence they 
had made their own, lately strangers, now patrons.* Safar next dilated 
upon the long series of Portuguese conquests in India, how * with one 

1. De Andrade’s Vida edited by Fr. Franscisco de S. Luiz, published in 
1835 by the Royal Lisbon academy, p. 387. 

2. Mr. R, S. Whiteway, in his Rise of the Portuguese Power in ImUa, says 
( p. 301 ) that D. Jodo de Castro was * unfortunate in his biographer,* and 
that * his much vaunted life by Andrade is stilted, bombastic and untrust- 
worthy ’• Bombastic and stilted in style the work certainly is, but to say that 
it therefore^ untrustworthy, is too sweeping a statement. 
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arm in Asia and the other in the West * they strove to grasp the VforUg 
though it was impossible for so small a kingdom to maintain 
for long so scattered an Empire. The Portuguese, he declared, had in 
India many Princes under them but not one frierfd, ^ and all of 
them did homage to the strangers whom they dared not 9ffend. 
All these Princes would hasten to join Sultan Mahmud as soon 
as he took the field against the common enemy of alL Lastly, 
this brilliant renegade urged the possibility of the Grand Signor 
at Constantinople seconding the armies of the Sultan of Gujarat in order 
to avenge his humiliation and losses in the earlier expedition 
against Div.^ 

The siege operations began in April 1546 when Khwaja Safar 
entered the city of Div with 8,000 men, and from this day the Fort 

Strength of the provisions by land whUe the 

Gujarat army storms of the approaching monsoon were soon to 

and artillery. prevent all succour reaching it by sea. ^Besides his 

troops, Safar had a formidable park of artillery, con* 
sisting of sixty large pieces of cannon, including eighteen basilisks, for 
the operations of the siege which was to prove a very protracted one. 
A large part of his army consisted of Turkish mercenaries, and of 
these over a thousand were the famous Janissaries, men on special pay 
who had at this period the reputation of being the best soldiers in 
Europe. Safar showed himself a born soldier by the skill with which 
he made his dispositions, planted his batteries, opened his trenches 
and formed his squadrons. He set himself at once to the work of 
budding up a formidable wall between the Fort and the city which 
had been pulled down by the Portuguese. In a speech to his army 
he pointed out the small numbers of the garrison and their lack of 
provisions and munitions, while he specially exhorted the Turkish 
^Idlers to take revenge for the damage which the Portuguese had 
inflicted on the Grand Signor’s galleys at the earlier si^e of the same 
fortress. 


♦K ^^*®*^*® ^ in progress for a month, the Captain of 

the Fort, D. Joao de Mascarenhas, was beginning to get not a little 

Relief brought by Ibe breaches in the walls and the 

"" O'" 

son, May 18, 1546. the Governor from Goa arrived in the 

Ha Co t . 1 , Fernando 

tot faS the second son of the Governor, a young man of nineteen 

nllrf^ura^ The Captain met him on the steps of the fortress 

from the Pomg^e£7nto S? Vlfto” K A^da. tram, 

pp. 57-63. ^ ^ Wyche, Kt, London, |6^ 
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and took him in his arms. By virtue of his father’s position he offered 
him his own house to stay in, but the brave young noble would not 
accept this declaring that the part of the fortress exposed to the 
greatest danger should be his chamber. The fighting force was now 
raised to 400 men.^ 

Meanwhile, the incessant battering from the guns continued 
under Safar’s directions who did not scruple to use the bodies of 

Sultan Mahmud "P 

III arrives at Div ditch w^hich surrounded the Fort, partly with the object 

with his Court. q£ (^vering his losses which now began to be known 

in the army. Believing that the time for taking the Fort by assault 

was near, Safar invited Sultan Mahmud III, who was at Champaner, to 

come to the camp, so that he might place the fortress in his hands. 

The Sultan arrived with most of his court and a force of ten thousand 

horse. But, soon after, a random bullet from the Fort killed a Muslim 

in the Sultan’s tent as he w^as discoursing with his sovereign. This 

being taken as a bad omen, Mahmud left the tent and the camp 

and retired to his pleasure house at a place w^hich is mentioned 

as ‘ Melique * on the island of Div. He appointed a brave Abyssinian 

nobleman named Jhujhar Khan to assist Safar in the operations.® 

One of the most interesting features of the last siege of Div by 
the Gujarat armies was the part played by the Portuguese women of 
_ . , the garrison in the work of defence and in sharing 


The bravery of the 


with the men the hardships and dangers of the 


Portuguese women '™*''** o.xxv* kh tiic 

in the Fort. blockade. They showed extraordinary courage, help- 

ing to bring up materials for closing up the breaches, 
going up to the walls without fear, * stumbling ^ over lances, swords 
and bullets, mastering their nature and their sex as if they wore men’s 
hearts in disguise.* There were even some who put on arms and 
braved the enemy. Among these one named Isabel Fernandez made 
herself specially prominent by her daring, and the Portuguese 
writers describe her as * the Old Woman of Div.* This great matron 
spent part of her resources in junkets and regallos with which in the 
height of the siege she fed the soldiers, animating them to action by 
arguments above the courage and judgment of a woman.® 

While actively supervising the trenches and the filling in the 
ditch, Safar was killed, on 24 June 1546, by a cannon-ball from the 
Fort which took off his head while he stood in the 
a^^on^bau!^^^ midst of a company of Turks. With deep laments 
his army carried out the funeral ceremonies, and by 
his son’s orders his body was conveyed to Surat to be interred there, 

1. Life cf Dom John de Castro, op. cit., 83, 85. 

2* Ibi<L» 86-68; Couto, Dec. 6, Lib. 2, Cap. 1. 

Ibid., 89-90 ; Couto, Dec. 6, Lib. 2, Cap. 
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for he was governor of that city.* Thus perished one of the greatest 
generals in the later history of the Gujarat Sultanate. Though often 
described as a Turk, he was by birth a European and a^Christian and 
was familiar with the art of war as practised in the West.* , 

Safar’s second son Muharram, described both in the Atabic 
History and by the Portuguese writers under the name of Rumi 
Khan, succeeded his father in the command of the 
harram°"( Rumi armies of Gujarat investing the Fort of Div, and he 
Khan) succeeds swore to avenge his father’s death.® He pushed 
in command. forward the operations with even more zeal and 
efficiency than his father had done. The ditch round the fortress 
having been filled up at six different places, and the battlements 
reduced to ruins by the incessant cannonade, Rumi Khan proceeded to 
deliver, with the help of his Turkish troops, and seconded by Jhujhar 
Khan, a succession of brilliant assaults against the bastions, all 
of which were heroically repelled by the ever-diminishing garrison. 
The first of these series of assaults took place on 19 July 1546. 

During the second of these assaults, taking advantage of the fact 
that the attention of the whole garrison was diverted to the St. Thomas 
bastion, which was in danger of being lost, Jhujhar 
the^fort^near^Stf Khan invested the Curtain which he found un- 
James's Church, defended, though nature had made it strong by the 
craggy rock on vrhich it stood. Under his direction, 
a hundred Turks with scaling ladders succeeded in reaching the Fort 
unseen near the Church of St. James. They also entered some of the 
houses, and took the women by surprise. But one of these, with 
manly courage, took up a spear, and going to a house where the Turks 
had gathered, forced the man who was acting as sentinel to retire 
inside at the point of her lance, after w'hich she locked the door 
against the Turks and stood on guard. The women living round 
about were seized with fear and their cries of ‘Turks in the Fortress* 
brought up D. Joao Mascarenhas to the scene, "who ordered a 
soldier to bring over troops from the works where the enemy was not 
pressing. Proceeding to the house where the Turks were locked up, 
he threw a pan of powder among them, and then, with four others, 
he set upon the m and pressed them so bard that they had perforce to 

1. Danvers, The Portuguese in India, I, 470. 

2. The Life of Dorn John de Castro, op. cit, 92-3 ; Arabic Histom of Gwarcd, 

op. cit., II, p. XXXVm. .r •v 

3. Rumi Khan, knowing that the battlements were in ruins and the 

garrison worn out by duty, sickness and wounds, sent a Portuguese offering 
honourable terms of peace to the Captain of the Fort, promising, if the ganrison 
surrendered, to spare their Uves and to give them ships for passage. The 
Commander, however, sent a defiant answey. ^ w 
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throw themselves down the rock. The Captain next proceeded to 
dislodge a number of the enemy who had taken up their post on the 
roof of St. Jaqjes’s Church.' 

This general assault lasted for four hours. The dead at the base 
of the bastion of St. Thomas were so many that there was not enough 
ground for them : but their bodies made the scaling 
of the wall easier. The valiant Jhujhar Khan, who 
had come up to this side after the failure of his 
attempt at the Curtain, was now killed by a bullet from the Fort. 
This was the second great commander lost by the enemy after the siege 
commenced, and Rumi Khan on learning the news sounded a retire- 
ment and ordered the body of the dead general to be brought off.* It 
appears to have been subsequently removed and buried in the sacred 
grounds at Sarkhej near Ahmadabad, for the author of the Arabic 
History sa^s that t^e tomb of Bilal Habashi, entitled Jhujhar Khan, 
is situated there.* 


We shall now turn to relate the efforts made by the Governor 
Dom Joao de Castro at Goa to send adequate relief to the fort at Div, 

DomJ de Castro receiving letters and despatches 

despatches two overland about the great straights under which the 
fleets from Goa garrison had to maintain its defence.^ Postponing 
to a later date, in the interest of the State, his own 
eager desire to go in person to raise the siege, he equipped and des- 
patched, about the end of July, two fleets. D. Francisco de Menezes, 
a commander of great fame, was sent first with- seven ships. Three 
days later, the second fleet left under D. Alvaro de Castro, the eldest 
son of the Governor, and consisting of nineteen ships each of which 
was under the command of a capable Portuguese officer. The fact that 
the Governor, subduing his natural love and affection, had hazarded 
the lives of both his sons in this perilous warfare induced a large 
number of soldiers and captains, many of whom were exempted from 
service by their years, to offer themselves for the enterprize. Thus 
a large number of the Portuguese nobility at Goa left the place for 
maintaining the honour of the nation.* 


1. Thi Life of Dom John de Castro, op. cit, 103-5. 

2. Ibid., 105. 

3. Arabic History of Gujarat^ Vol. EL, p. 432. 

4. On the plain near Goa, the Governor erected, from drawings supplied 
by the Captain, a copy of the enemy’s works at Div, and his soldiers were 
exercised in sham flghts in assaulting them. (Couto, Decadast VI, 3, 9, quoted 
by Whiteway, The Rise of the Portuguese Power in India, 311*-ii.) 

5. The Life of Dom John de Castro, op. cit, 107-8. 
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De Castro next busied himself with making arrangements for the 
fleet with which he himself proposed to go north after the rains were 
^ ^ over. The treasury was in a bad way and he had to 

ChauT^ei^nt secure the necessary funds on his personal credit, 

their gold and The matrons and maids of Chaul,' fired by his .gene- 
jewels. spirit, and ‘ with a liberality above women,’ 

presented him with all the jewels and ornaments which they wore 
without either asking or obligation for return. ‘ We read not * says 
the biographer, * in the annals of the Caesars a braver action of the 
Roman ladies *. A lady from the same town residing at Goa sent the 
Governor a box with her jewels with an assurance that ‘ the jewels of 
Chaul alone were sufficient for ten years to continue the war’.^ The 
incident helps to illustrate the wealth and prosperity of this once 
famous seaport on the western coast. 


The state of affairs within the Fort, in spite of the successful 
defence which was maintained by the highest display of i>ersonal valour, 
The garrison realised from the fact that the garrison 

faced with had no more powder left except what could be 

starvation. made every day and that too ill-dried, a want 

which the Muslims soon began to know about. Besides, famine 
conditions w^ere prevailing owing to the exhaustion of provisions : 
the food being either used up or spoiled in the magazines ren- 
dered roofless by the enemy’s fire. 'Jlie sick were fed on crow's 
instead of hens, these birds being killed by the soldiers as they came to 
feed on the dead bodies and by them sold at exorbitant rates. In 
fact, scarcity had reached such a height that they spared not dogs, 
cats and such other food which is generally regarded as ^ unclean 
and unwholesome 


Rumi Khan ( Khwaja IMuharram ), after the failure of several 
general assaults, resorted to new strategy by the advice of a Turkish 
The enemy engineer from Dalmatia, and began to lay a mine 
spring a mine with great secrecy under the St. Thomas bastion. 

garrison was given to undet- 
1546. * ' stand that the enemy had orders to abandon the Fort 

after delivering a last general assault. D. Fernando 
de Castro, though laid up in bed with fever, rose up on hearing of the 
contemplated attack and putting on his armour proceeded to the 

1. Chaul ( or Revadanda) is a town in the Alibag Uduka of the Kolaba Dis* 
trict in the Bombay Presidency, situated on the coast about 30 miles south of 
Bombay, and on the right bank of the Kundalika river, or Roha Creek. It ia a 
place of great antiquity. The Portuguese established a factory here in 1516, 

2. The Life of Dorn John de Castro^ op. cit. 109 

3. Ibid., 118. 
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bastion of which he was in charge. It was the day of the feast of St. 
Lawrence, dedicated by his happy martyrdom to fiery trials. On 
August 10, 1546, one of the most fateful days during the whole siege, 
the Gujarat ^rmy disposed itself about the fortress and all the companies 
took their allotted posts and planted their ladders. When the time for 
springing the mine came, the whole army on a given signal retired, 
and the same fear, equal and sudden in all, betrayed the plot. D. 
Mascarenhas shouted out to his men to leave the bastion so that the 
mine might explode without hurting the defenders. All left their posts 
at this order except one, Diogo de Reynoso, whose bravery outwent 
his discipline, and who kept his place scornfully calling those who 
left cowards. This had the effect of bringing them all back to the 
tower to meet their doom. The mine took fire with a tremendous 
report and the stout defenders lay dead in their places.^ 


In thi% disaster perished D. Fernando, the second son of the 
Governor, at the early age of nineteen, ‘ raised from a sickness nature 
might have passed over but courage made it mortal.* 
60 others perish. Among others who were blown up was Diogo de 
Reynoso whose rash conduct was responsible for 
the disaster. In all, sixty Portuguese soldiers and captains lost 
their lives wdiile thirteen more w^ere w^ounded or deformed by the 
fire. The explosion w’as so great that the stones of the fortress blowm 
up by its violence killed a great many in the enemy’s camp. When 
the fortress w^as clear of the smoke, and the bastion laid in ruins, Rumi 
Khan ordered 500 of his Turks to the assault. Now^ was seen the 
unusual spectacle of only five Portuguese soldiers sustaining the attack 
against such overwhelming odds. The Captain soon came to their 
help wdth fifteen more, and John Coelho, the Chaplain of the Fort, 
with his crucifix in his hand, took up his stand in the breach. 
The report that the work was lost soon brought up others from 
their posts and all of them combined made up a force just able 
to keep at bay a vast army. The women too brought up lances, 
bullets and ix)ts of powder, w^hile one of them, the Isabel Fernandes 
mentioned before, “ with a bill® in her hand animated the men with 
her example and her words, crying aloud, ‘ Fight for your God, 
fight for your King, Cavaliers of Clirist, for He is on your side’.** 
The Janissaries fought as never before, but the heroic nature of 
the defence baffled all their exertions, and as the day was declining 


1. Tht Lifi cf Domjohn de Castro, op. cit, 109-22. 

2. A * bill * was a weapon of infantry in the 15th and 16th centuries 
consisting of a broad, heavy, double-edged, hook-shaped blade, having a short 
pike at the back and another at the top, and attached to the end of a 
long staff. 

* o 
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their general sounded a retreat. ‘ Of the great things the Portuguese 
did that day,* says our biographer in his stilted style, let the whole 
Hast speak ; I believe every stone of famous Dio '\yjll be for them 
a silent epitaph.*^ 

After the enemy had retired, D. Mascarenhas gave orders for the 
burial of the dead who had perished in the explosion caused by the 

mine. It was but removing them from one grave to 

Burial of those another, since for lack of time and space they were 
who perished in , ' ^ . , . , , « -v/ i. 

the explosion. all buried together without any funeral honours. Yet 

rest they,* says our magniloquent biographer, * in so 
poor a grave, more missed by their country than those who in alabaster 
urns have left of inglorious lives an idle memory.* D. Fernando de 
Castro, however, was laid in a depository by himself, so that if his 
father should wish to carry his bones to another place, he might give 
him a more stately but not more glorious monument. The Captain of 
the Fort, with pious earth, covered up his companions and then fell upon 
repairing the breaches in the walls, helped by the women who had 
little time to weep for their sons or husbands whom they had seen 
expiring before their eyes, and had themselves buried, * by unheard of 
examples smothering the inclinations of nature.’*’ 


While these events were taking place at Div, the two fleets which 
had set out from Goa at the end of July, after being tossed about the 
stormy seas, at last reached Bassein shattered 
reaches Further progress up the gulf to the north 

Bassein. was impossible owing to the tempests. But though 

the main fleet under D, Alvaro was kept inactive at 
this port, some of his adventurous captains were not prevented from 
venturing in small boats to proceed to Div to bring some new'S. 
Among these famous names were those of Antonio Moniz Barretto, 
Garcia Rodrigues de Tavora and Luis deMello. They brought but 
poor relief to the garrison, but their advent immensely heartened the 
decimated forces in the P'ort, who were also cheered up by the report 
that D. Alvaro was near them with a large fleet and provisions. The 
details of the narrow escapes of these captains from being drowned in 


1. TU L^e cf Dorn John de Castro, op. cit., ia3-25 ; Couto, Dec. 6, Lib. 2, Cap. 
10. Among the five valiant soldiers who kept the Tower after the explosion of 
the mine, was * Mastre ' John, the surgeon of the garrison. He alone, however, 
of the five died, torn in pieces by his many wounds, unwilling to leave the 
fight though pressed to do so. His wife, Isabel Madeira, bound up his wounds, 
and, after burying him with her own hands and with few tears, returned to 
work in the trenches with the other matrons. 

2. Ibid., 125. 
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their little boats on their perilous voyage are given at length by the 
Portuguese writers.^ 

After a tiqfie, Dom Alvaro left the fort of Bassein with his fleet de- 
termined to.proceed to Div, but soon his vessels, being overloaded with 
Dom Alvaro rea- provisions, were at the mercy of the 

ches Div, Aug. 29, heavy seas and were scattered about till most of 
1546. them were driven into the harbour of Agashi.^ Re- 

fitting them, Alvaro ventured to sea again and arrived at the Fort of 
Div with forty ships, their streamers flying, and saluted the fortress 
with all his guns. The Captain had the gates of the fort opened to 
give him and his companions a warm reception. Though the son of 
the Governor and himself Admiral at sea, Dom Alvaro produced a 
letter from his father to Dom J. Mascarenhas, to the effect that he 
had sent his son to take orders from the Commander by virtue of the 
high honour he had acquired during the siege. Alvaro found the 
fortress razgd and open to the enemy, the walls and bastions being 
heaps of rubbish, and the garrison maintaining an inner line of defence 
and at its last gasp. His arrival with such large reinforcements was 
the turning point in the history of the siege.^ 

There were now six hundred men in the fortress, all soldiers and 
captains of repute, and their spirits were high. A party of Alvaro’s 
soldiers, preferring to sally out and fight the enemy than 
decision of the remain cooped up and be burnt to death by the 

Portuguese mines, resolved to give open battle to the Muslims. In 

soldiers. their officers try to dissuade them from this 

mutinous action, reminding them of their duty to obey their generals and 
of their honour to serve the King. But the advice as well as the orders 
fell on deaf ears. Finding that the soldiers held to their resolution, 
and in order to avoid a disaster which might prove fatal to the fortress, 
both the Captain of the Fort and Dom Alvaro, as also other gentlemen. 


1. The L^e of Dom John dc Castro, op. cit., 127-30 ; 138-40. In the renewed 
assaults by the Muslims on the Fort these Captains, who had lately arrived 
there, gave eminent help “ showing in the extremities both by land and sea the 
same gallantry.” We also find the name of another great Gujarat general 
mentioned, viz., that of Mujahid Khan who came with a large reinforcement. 
An attempt made by the Muslims to break the great Cistern in the fortress 
( seen in the map ), which supplied the garrison with water, was also frustrat- 
ed. ( Ibid., p. 144 ) 

2. Agashi is a port and town in the Bassein taluka of the Thana District, 
Bombay, situated ten miles north of Bassein and 3 miles west by road from 
Virar on the B. B. & C. I. Ry. It was a place of some Importance in the early 
part of the 16th century, with a considerable timber and ship-building trade. 
It was twice sacked by the Portuguese, in 1530 and in 1531, and on the first 
occasion as many as 300 Gujarat vessels are said to have been taken, (/mp. 
Gozf.V. 71), 

3? lbid.| 148-50 ; Couto, Dec. 6, Lib. 3, Cap. 1. 
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decided to go with the soldiers in order to avert greater mischief, * the 
commanders by a new discipline obeying and the soldiers commanding 


Dom Joao Mascarenhas left a hundred men to maintain the Fort, 
and sallied out with five hundred troops, dividing them" into three 
Disastrous result one of which he kept under his charge and 

of their action, the other two were placed under Alvaro de Castro 
Sept. 1,1546. Francisco de Menezes. It was a foolhardy ven- 

ture in the face of a vast army of perhaps 20,000 men commanded by 
capable Muslim generals. The attempt ended, as was to be expected, 
in disaster, for the effort to scale the new wall built by the enemy was 
an impossibility. The Commander at last rallied the scattered forces and 
brought them over to the fortress. The Portuguese lost 35 men with 
about a hundred wounded. Dom Alvaro distinguished himself by his 
immense courage in scaling the wall whence he was thrown down with 
a blow from a stone. He was picked up speechless and was in danger 
of his life for three days after which he began to r6cover. Francisco de 
Menezes and Louis de Mello were shot through by bullets.* 


The success which the unruly obstinacy of the Portuguese soldiers 
had placed in Rumi Khan’s hands was magnified by him into a great 
Rumi Khan victory w^hich being reported as such to the Sultan 
builds a new city W 2 ,s celebrated at court with public rejoicings. 
Moreover, he now began to build a new city on the 
^ island of Div either to put heart into his men or to 

show his own confidence in final victory. He planned palaces therein 
of stately grandeur for himself and set out quarters for his officers. 
The news of this expensive “fabrick” travelled into the other kingdoms 
beyond Gujarat, and a false report that the Portuguese had surrendered 
the fortress became current, and even found its way to Goa, 
where the rumour was listened to with fear and silence, and, though 
unsubstantiated, did not fail to reach the Governor’s ears.* 


Dom Joao de Castro was at last relieved from his concern about 
the events at Div by the arrival at the bar of Goa of the ship which 
had carried Dom Alvaro in July. Her flying strea- 
mers and joyful salute indicated from afar the nature 
of the news she brought, and soon the greater part 
of the citizens ran to the seaside to enquire after 
their kindred and their friends. The captain of the vessel was carried 
to toe Governor’s palace where he found him seated with toe Bishop 
c£ Goa and the head of the Franciscan Order. The first question fn»n 
Dom Joao was to enquire whether the fortress still held out for the 


The Governor at 
Goa receives 
news that the 
Fort held out. 


1. The Life of Dom John de CastrOt op. cit. 151-2 

t Sid.: iS.7® ’ ^ 
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King, his master* To this the captain answered that it did and 
• would do so, whereupon * the Governor falling on his knees with his 
eyes to heaven |ave God thanks, not without shedding some tears, 
witness of his piety towards God and his zeal for his Prince, and 
receiving presently his letters, he heard the death of his son Dom 
Fernando, which he received with so great constancy as those about 
him perceived no alteration in his words or countenance, as if to appear 
a father had been weakness, and to have the common affections of a 
man dishonour. He thanked the captain, and sent him to cheer the 
city with the news ; then retired and in private wept for his son 





CHAPTER III 


PORTUGUESE “REIGN OF TERROR” ON THE GUJARAT COAST 

Dorn Joao de Castro, at the end of the rains, summoned at Goa 
a Council to which he invited the ‘ Ecclesiastical and Civil Govern- 
ment ’ of the city, as also the gentlemen and soldiers 
summons a full of eminence, in order to place before them his reso- 

Council at Goa. lution of proceeding to Div, with the whole might of 

the Portuguese State in India behind him, to raise 
the siege and to chastise the King of Gujarat. His object was to 
secure public approval for his design so as more ’successfvlly to carry 
it into execution. Various opinions were expressed by those present, 
but the most emphatic opposition to it was made by Diogo de Almeyda 
Freire, Commander-in-Chief at Goa, a man whose judgment had been 
ripened by age and experience in wars.^ 

Dom Diogo made a brilliant oration pointing out that His Ex- 
cellency the Governor had brought together in his fleet the whole 

_ , available strength of the ‘ State ’ in India and yet 

The enterprise , ,, , , , , 

opposed by the they could reckon only two thousand Portuguese as 

Chle?'*°*^**^**"" force. With this it was intended to frighten 

the nations of India, not realising that one victory 
would add but little to their reputation, while only one loss would be 
their ruin. The fortress of Div, he urged, had already been relieved. 
Was it prudence to take the risk of going to fight against the Turks 
who were equal to them in arms and discipline while exceeding them 
in numbers ? To these and other arguments Dom Joao gave an em- 
phatic rejoinder for he was not to be moved from his firm resolution. 
He urged that no ruling nation could content itself with a defensive 
war against her inferiors and that the respect which the Muslims had 
for them would be at an end when they knew that they could put up 
with an injury ; that if the Portuguese w'ere content with rebuilding 
teeir Fort, the enemy would come again and aim another blow; that 
Reputation was the soul of Empire and that he would not suffer 
the first weakness of the Portuguese arms in the East to appear in 
his time. He concluded by asserting his resolve to fight, ‘ the blame 
would be his, every one should have a share in the victory.** 


1. The L^t (f Dom John dt Castro, op. cit, 162-65. 


Ibid.i 162-65, 
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On 17 October, 1546, the Governor, after delivering over the 
charge of the city to the Bishop Dom Joao de Albuquerque and to the 
^ ^ ^ Commander-in-Chief, set sail from Goa directly for 

arrives at Bassem, making it a point of honour that the 

Bassein. Governor of India should not be one day besieged in 

Dio, but with Caesar’s fortune, come, see and overcome.’ The fleet with 
which he started consisted of twelve gallions, of which the ‘Admiral* 
was St. Dems, on which was the Governor. Besides these large 
vessels there were sixty others with oars. After six days the Governor 
reached Bassein, where Dom Jeronymo de Menezes, his brother-in-law, 
was commander of the fortress. The latter came to meet Dom Joao 
on board, and the two comforted each other in the loss of a brother 
and a son.^ 


While anchored at Bassein awaiting recruits and provisions, the 
Governor commissioned Dom Manuel de Lima® with six light ships to 
Manuel de Lima sail Ubout the Gulf of Cambay and its coasts to 
terrorises the capture the ships trading with the enemy. In a few 
Gulf of Cambay, some sixty vessels carrying provisions, 

and the bodies of the Muslims whom he killed he ordered to be man- 
gled and set them afloat at the mouths of the rivers so that the current 
might carry them inland where they might be seen with horror as 
examples of Portuguese revenge. After accomplishing his commission, 
Manuel de Lima returned to Bassein with three score Muslims 
hanging at the yard arms, ‘ a sight w^hich sacrificed more to vengeance 
than humanity.’ Gratified at these preludes to the war he had under- 
taken, the Governor sent him out again with thirty ships with orders to 
put to fire and sword all the coast of Gujarat. 


Manuel de Lima, thereupon, set sail again and went by night to 
the mouth of the Tapti, which he entered with the tide, and came in 
Magdala on the ^ (Magdala) which was inhabited by the 

Tapti burnt and Abyssinians and had its name from them. The Captain 

shore with his men, and the Muslims of the 
place fled after a slight resistance, many being cut 
off in their flight. The slaughter was great, ‘ the soldiers* sword 
sparing neither sex nor age.* Dom Manuel ordered his men to fire the 
houses, burning down the town and all its property. Only one man, 
whose hands were ordered to be cut off, was left alive to carry the news 
of this atrocious victory.^ 


1. Tke Jjfi cf Dom John deCastro. op. cit., 367-8 ; Couto, Dec. 6, Lib. 3, Cap. 9. 

2. Manuel de Lima had been sent out by the King to take command of the 
Fort of Hormius. But, on his arrival at Goa, he was detained by the Governor 
who wanted him to accompany the fleet which he was preparing. 

2. Ibid., J.73-4 1 Couto, Dec* 6, Lib. 3, Cap. 9. 
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After this exploit, De Lima’s fleet went out of the river, and 
coasting along for two days came in sight of the city of Hansot at 

Hansot delivered of the Narbada, not far from Broach. It 

to the flames and is described as famous for its proud buildings and 
to^the^word'^^ wealthy inhabitants enriched by maritime commerce. 
The Muslims made a brave but ineffective stand for 
lack of discipline and organisation. Here again, Dom Manuel, ‘ more 
designing ruin than conquest, gave up the city to the flames. The 
cruelty outwent the destruction, for many Bramenish ( ? Brahman ) 
young ladies, exempted from crime by their sex, from the sword by 
their faces, in colour and beauty not inferior to those of Europe, were 
not spared in the victory \ This was not all, for this buccaneer went 
about the coast destroying the towns and depopulating every place on 
which he fell * as to seem not to be glutted with blood or victory,* and 
at last joined the Governor who with the whole fleet was stationed 
at an island named Dos Mortos,^ 

• c 

Setting sail for Div, the Governor soon reached the place on 
Nov, 7, all his vessels gay with pendants and streamers. Those in 
the Fort, which was now practically razed to the 
de Castro decorated it with colours, and the Commander 

7 Nov., 1546. ordered all the guns to be fired. Dom Joao de Castro 
held a council at sea with Garcia de Sa and other 
members and announced to them his resolution to take the offensive 
and to attack the enemy, for *the Governor of India drew not his sword 
to defend but to chastise*. He only asked them to give their advice 
about the manner in which, they should fall upon the Muslims, the de- 
cision being kept a secret.^ It was then ordered that all the men brought 
by the fleet should land very quietly in the silence of the night and enter 
the fortress, while music, trumpets and shooting from the ships should 
conceal the design from Rumi Khan, In the course of three nights 

1. The L^e cf Dom John do Castroy op. cit., 174*5, Ilha dos Mortos, or liha de 
Beta, an island eight leagues to the east of Div ( Danvers, op. city II, 533. ) ; 
probably the island of Shiyal Bet, 

2. The Governor’s plana were cleverly laid. The Gujarat army was to be 
kept under the impression that the great contingent of soldiers which came in 
his fleet was still on board the ships so that Rumi Khan’s strength would be 
concentrated in that direction. On the day when the garrison was to sally 
forth from the Fort to give open battle, three rockets were to be fired from the 
fortress. At this signal the ships’ boats were to row towards the shore where 
the enemy was, with drums and trumpets sounding, the boats bristling with 

lances to create the impression that the Portuguese soldiers were coming en 

nmsc by sea. The Governor’s boat was to be specially prominent by iu 
plac^ jts royal flag and Mappings. Thus Rumi Khan (Khwaja Muharram) 
^d his army were to be diverted from the real direction of the danger. ( Ibid., 
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this was effected and the men in the fleet all got into the Fort by 
ladders made of cords without being discovered.^ 

At daybreak on November 11, 1546, the day dedicated to the 
memory of Saint Martin, Bishop of Tours, the Governor, with the 
first light, came on the platform of the fortress atten- 
^emnty%%pa- General Staff and clad in white armour 

res for the battle, which added a great deal to his majesty. Mass was 
said at an open altar praying for victory from the God 
of Hosts. Dom Castro and the major part of the soldiers received the 
sacrament, while the Guardian of the Franciscans proclaimed a plenary 
indulgence to all those who died in the battle that was coming. After 
this the order was given that the gates of the fortress should be pulled 
down so that despair of any shelter should make the soldiers make 
a stand for victory both out of glory and of necessity. The Governor 
then gave a brief discourse, ending with the words : ‘ for me to 
encourage y#u to fight were to forget myself we were Portuguese*.* 
Outside the fortress the Governor made dispositions for the order 
of his troops. The vanguard was in charge of Dom John Mascaren- 
has, who claimed the greatest danger, and under 
his^my^^ placed five hundred Portuguese soldiers, 

six hundred Canarese and five hundred Nayers. 
Similarly, Dom Alvaro de Castro had the same number of Portuguese, 
and among these were the gentlemen and officers of his fleet, Dom 
Manuel de Lima had five hundred more. The rest were under the 
direct orders of the Governor and they formed the largest unit con- 
sisting of eight hundred Portuguese, the rest being men from Canara 
and Malabar.® Dom J. de Castro arranged to place 200 Canarese in 
the van of the army so that, should the enemy have laid any mines, 
they would be the victims. His officers, however, were indignant at 
this declaring that if the Canarese were placed in front of the 
Portuguese they would deserve the greater honour and glory. ‘ There 
is not one among us,* they said, ‘ who would not risk even seven 
lives and be to the forefront of the fray *. The Governor was pleased 
and decided to leave the Canarese behind.^ His original idea, how- 
ever, showing the little value he placed on the lives of his Indian 
troops, is little to his credit. 


1. The Ufe cf Dom John <k Castro, op. cit, 175-6 ; Couto, Dec. 6, Lib. 3 
Cap. 10. 

2. Ibid,, 177-8. The Governor now ordered the signal to be given to the 
fleet by the firing of three rockets. Upon this the ships in the fleet took to 
their oars and discharged all their guns in the enemy’s quarters. The smoke 
for some time hid the boats, and Rumi Khan, unaware of the real direction 
of the danger, charged them in order to hinder them from landing. (Ibid., 181.) 

3. Ibid., 178. 

4. Danvers, F. C„ The Portug$tese in India, I, 473. 
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The great battle of Div, which was fought out on the 11th Novem- 
ber 1546, is memorable in the history of Gujarat as one of the most 
The great battle decisive in the annals of the provincec It consisted of 
of Div, Nov. 11, a series of separate engagements, the first fight being 
against the enemy’s wall and their line of batteries. The 
Governor led his men in person, and before him Antonio de Casal, the 
Guardian of the Franciscan Order, carried aloft a crucifix. While 
scaling the wall at the first fight, a bullet broke one of his arms, but 
the brave monk continued at his post exhorting the Portuguese to die 
for their Saviour. The Captain of the Fort and Dom Alvaro together 
captured a bulwark on which they twice planted the Portuguese colours, 
which were as often cut down. In the end, however, with a rush the 
line of batteries was carried and they entered the enemy’s works. 
Then followed a series of battles in which Rumi Khan and Jhujhar 
Khan made a stubborn resistance; but the Portuguese generals, 
though at times compelled to retire, again returned to the charge and 
with such fury that the Gujarat army was at last routed and driven 
into the city.^ 


The Battle of Div ranks among the most famous incidents 
connected with the Portuguese power in the East, The strength 
Reflections on Gujarat army during the battle is variously 

the victory at estimated, but the lowest figure puts it at forty 
Biv. thousand. There is no doubt that the disparity in 

numbers between the two armies w^as immense, and 
‘ in foreign histories we find the victory writ wdth more applause than 
in our own memorials,’ says the biographer. The Governor received 
congratulations on the victory from the Princes of India who sent him 
embassies ; the Chamber of Goa called him Duke ; and, later on, the 
King, Dom John III of Portugal, honoured him with the title of 
Viceroy of India, he being the fourth Governor to receive this great 
honour,® 


After he had set aside the King’s share of the booty, several 
colours, and forty large pieces of cannon, the victor delivered over 


The sack of the 
city and the 
losses of the 
Muslims, 


the city of Div to plunder according to the barbarous 
practice of the age though he did not reserve for himself 
even the point of a lance, ‘ so greatly did he despise 
the riches of the East,’ Five thousand of the 


enemy perished in the battle, among them being Rumi Khan, Ulugh 
Khan, Asad Khan, and other nobles of note. Six hundred were taken 
prisoners and they were reserved to honour the Triumph which was 


1. Couto, Dec. 6, Lib. 4, Cap. 2. 

2, 77te JJfe €f Dom John de Castro, op. cit., 188, 
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some months later celebrated by the Governor at Goa with the greatest 
pomp and ceremonial as we shall relate. The Portuguese lost thirty 
among the dead and had three hundred of their numbers wounded.* 

t 

After a* very short respite, the Governor set himself to the task 
of rebuilding the fortress of Div, but though this work was indispensa- 
P • t for re- beyond the resources of 

buU^ig *e Fort the “State” which had been drained by the expenses 
of Div. Qf jjjg Iqj^ si^e. Not disheartened by these diffi- 

culties, Dom Joao de Castro went about raising a new Fort on a fresh 
plan, for in the opinion of experts it was necessary to enlarge the area 
within the walls, to make these walls thicker and the bastions nearer, 
and to build the magazines in a dry place for storing ammunition and 
provisions so as to prevent them from being damaged by the moistness 
of the soil. But workmen and pioneers and stone-cutters had all to be 
brought and paid. As the Governor had neither plate nor jewels to 
serve this iRirpose, He was forced to try other pawns ‘valuable by his 
honour not by their nature’. He commanded the bones of his son Dom 
Fernando to be dug up in order to send them as ‘an unheard of pawn’ 
to the city of Goa ; but the body not having corrupted during so short 
an interval, Dom John cut off some hairs of his own beard and sending 
these as a pledge asked for a loan of twenty thousand Pardaos from 
the Chamber of Goa. ‘ His affection for his country,’ says his 
biographer, * finding him out a strange way, never lighted upon by those 
loyal Decios, Curtios and Fabios of whom Rome yet proud preserves 
their memory in the ruins of her Empire.’* The pawns were 
accompanied by a letter which we shall quote in full as illustrative of 
the manners, the ideals and the language of the age : 

“ A letter writ from Dio by the Governor Dom Joao 
de Castro to the City of Goa 

“Gentlemen, magistrates, judges, and people of the most 
honourable and alvvays loyal city of Goa : I writ to yon some days 
since by Simaon Alvarez, one of your citizens, the news of the 
victory God gave me against the commanders of the King of 
Cambay, and, that you might without any alloy enjoy the pleasure 
and satisfaction of the victory, I spoke not in my letter of the 
great straights and necessities I was in. But now I think fit no 
longer to dissemble, and to give you an account of the urgencies 
which are upon me, and to desire your assistance to supply and 
remedy things of so great moment as are now in my hands, For 
the fortress of Div is so beaten down to the ground as not one 


1. Hit Dom John de Castro, op. d.t., 188-9. 

2. Ibi4. 189-90. 
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foot of the wall can serve again, so as ’tis not only necessary this 
summer to build it up again, but with such skill and in such a form 
as the King of Cambay may lose his hopes of being at any time 
able to take it. 

« 

“ To this trouble is added another as great, or greater, .to me 
incomparably above all others, which is the trouble and per- 
plexity the Lasquerins put me to for their pay, which I have secur’d 
to ’em, else would they be all gone, and I should be left alone in 
the fortress, which would put me into no little clanger, and 
consequently all India. For the commanders of the King of 
Cambay, with those men who are left of the defeat, quarter at 
Suna, two leagues from this fortress, and the King every day 
sends ’em horse and foot to increase their camp, as if they would 
return and try their fortune by giving another battail. 

“ Wherefore, I am in great want of a considerable sum of 
money, and, because it concerns the service of our Ldl-d the King, 
and complies with your honour and loyalty, I earnestly beg of 
you to remember your old custom and great generosity, which 
oblig’d you ( as good and loyal subjects ) always to relieve the 
urgent necessities of his Majesty. And for the great and intimate 
affection I have for you all, you would lend me twenty thousand 
Pardaos, which as a gentleman I promise, and on the Holy Gospel 
swear, before a year’s end to see you repaid, though I should 
be set upon by greater necessities and extremities than those by 
which I am at present environed. 

“ I commanded the taking up my son Dom Fernando, whom 
the Moors killed in this fortress (fighting for God and our Lord 
the King), to pawn to you his bones, but they were found so as 
*twas not fit to take ’em out of the ground. By which I am 
without any other pawn, but part of my beard, which I here send 
you by Diogo Rodriguez de Azevedo, for as you know, I have 
neither gold, plate, household-stuff, or any thing of value to 
secure your estate, only a plain and naked truth given me by 
God Almighty. 

“ But that you may more certainly rely on your payment, and 
it may not be thought by some that ( what hath at other times 
fallen out) some intervening accident may keep you from it, I 
here send you an order for the Treasurer of Goa to be paying 
you out of the tax for the horse, engaging all can be made of it, 
till ycra are re-imburst ; for the manner of the paying it you are 
to fix it with him. Kxcuse me for not affecting words to heighten 
to you my extremities, being, from what I have said before, firmly 
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persuaded that you will in this conjucture do what you can, and 
above your abilities, without any other mediation than your 
accustomed nobleness and our reciprocal affection. I recommend 
myself, gentlemen, to your goodness. Dated at Dio the twenty- 
third orNovember, year 1546.*’ 


Diogo Rodriguez de Azevedo, who had been entrusted with the 
letter and the precious pawns, reached Goa within thirteen days and 
Goa subscribes delivered his charge on Tuesday, the 7th December, 
a loan of over In less than three weeks from this date the Chamber 
20,000 Pardaoa. made up the required amount, so high stood 

the Governor’s honour and credit in the capital, and the same officer 
returned to Div with a reply from the Chamber addressed to the 
‘Most Illustrious and Excellent Captain-General and Governor of 
India.* The letter, after a long preliminary dissertation, goes on to 
state that the citizen^ had, in the course of the interval, Raised twenty 
thousand one hundred and forty six Pardaos, and one Tanga, at five 
Tangas the Pardao, which the city lends, that is citizens and people, 
as also the Brahmans, merchants, traders and goldsmiths*, and adds: 
‘As for the pawns your Lordship sent us, the city and inhabi- 
tants think ourselves injured by your Lordship to rely so little on us 
It returns the loyalties ; for in a business that so concerned 

honourable the service of our Lord the King, and his royal state, 
pawns. honourable and glorious pawns were not neces- 

sary .... My Lord, Diogo Rodriguez de Azevedo, returns to carry 
you back your pawns, and he, and Bartholomew Bispo, Procurator 
of this city, bring you the money which the city and people lend you 
of their good and free will’. The reply is dated, ‘at the Chamber, 
the twenty seventh of December, 1546.*^ 


A few words are necessary in connection with the later history 
these ‘honourable pawns’, the precious hairs of Dom Joao de 
Castro’s venerable beard. We are told by his bio- 
grapher Jacinto Freire de Andrade that, at the time 
of his writing (1651), they were preserved in the 
hands of the Bishop, the Inquisitor General, the 
‘most deserving grandchild’ of the hero of Div. The hairs were put 
in an urn or ‘pyramid’ of crystal set on a pedestal of silver on which 
were engraven several distichs commemorative of this famous action. 
This relic remained with his posterity ‘ to make hereditary the virtues 
of Dom Jo5o de Castro.* • 


of 


The hairs were 
preserved by the 
Governor’s pos- 
terity. 


1. The Life cf Dom John de Castro^ op. cit«, 192-4. 

2. Ibid., 192. 
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While detained at Div to supervise the rebuilding of the fortress, 
the Governor ordered Manuel de Lima to proceed a second time 

Manud de Lima ships along the Gulf of Cambay and burn 

sent out again to the villages on the coast to show to the Sultan that 
wreak vengeance, his desire for revenge had not been satisfied by the 
victory. This captain was, however, instructed not 
to touch at Gogha because, according to intelligence received, all the 
troops that had escaped from the battle of Div had taken refuge there. 
While sailing along the coast, De Lima was overtaken by a violent 
storm which forced him to take shelter in this very port. The arrival 
of his ships caused a panic at Gogha as the result of which not* 
only the rabble but also the soldiers fled to a small mountain in the 
neighbourhood for safety. Dom Manuel now held a council of his staff 
to decide on the action to be taken and it was voted that they should 
enter the city * because the Governor’s instructions could not take 
in all accidents 

The Portuguese soldiers almost without resistance* entered the 
town of Gogha and pillaged it. They burnt the houses and all pro- 

Gogha sacked by ^ 

the Portuguese of three Bania prisoners, Dom Manuel proceeded the 
Captain. punish the fugitive inhabitants who had 

fled with their families to the hill close by and who thought themselves 
secure. The atrocities that followed had best be described in the 
words of the Portuguese biographer : 

‘‘Those who thought themselves secure in the mountains saw 
over their heads the sword, before the enemy. The slaughter 
differenciated not cause from cause, person from person, natives 
and strangers, guilty and innocent with their lives paid for their 
own or another’s offence. From persons the affront passed to 
Religion : he caused many to be hanged up in the temples of their 
idols, an outrage in the superstition of their religion inexpiable. 
He cut the throats of all the cattle, sprinkling the mosques (?) 
with cows’ blood, an animal which as the depositary of souls they 
adore with abominable worship.”* 

This unenviable exploit illustrates the ruthless barbarism of the 

times and the policy of a great European nation in its warfare in the East. 

^ , After this orgy of murder and sacrilege, Manuel de 

Gandhar and ^ . , , . , . , . . 

other towns Lima returned to his ship and in attempting to cross 

burned almost suffered shipwreck without a 

storm owing to the * bore ’ or high tidal waves for 
which this coast is famous. Sailing down the coast of the mainland 


1. The Life cf Dcm John de Castro, op. cit, 194-5. 

2. Ibid., 195-6. The expression * mosque ’ is evidently intended to mean 
a temple. The daughter was mostly of the Hindu population of pogha. 
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of Gujarati he came in sight of the then prosperous port of Gandhar, 
peopled by Hindu merchants, * rich by its commerce, weak by its in- 
habitants/ Tbe town surrendered but was burnt down. The people 
in vain offered their properties as a ransom for their lives, but to no 
effect, ior the anger, rather inhumanity, of the soldiers coveted blood 
more than booty. De Lima destroyed many other places in the bay 
whose names are not mentioned, but whose ruins and ashes kept up 
for many years the memory of their destruction. The natives who 
survived these miseries retired to the inland towns where they could 

lead a life of secure poverty.^ 

• 

The Governor’s presence being now required at Goa on diverse 
business, he was anxious to leave the rising fortifications at Div in 
The question of ^ capable person, especially as Dom John 

a Commander for Mascarenhas, who had been worn out by the siege, 
the Fort. resigned his command with the intention of 

returning to®Europe.* Several gentlemen to whom the Governor offer- 
ed the post declined, probably under the belief that after the late 
victories there was little honour or glory and less of profit to be gained 
there. At last Manuel de Lima offered to remain in that port ; but at 
this time news arrived for the Governor to the effect that the Turks 
had overthrown the ruler of Balsora in Arabia the Happy (Felix) who 
was an ally of the Portuguese. Upon this De Lima was sent to take 
charge of the fortress of Hormaz and of the war against the 
Turks. The problem of the command at Div was thus again revived, 
and as no one would come forward to take it ‘since Dom John Mas- 
carenhas was carrying away with him the glory and the danger’, 
the latter ended the Governor’s anxiety by offering to remain for a 
short time longer at his old post.* 

At the same time the Governor left Dom George de Menezes with 
six ships to sail about the Gulf of Cambay and to proclaim in all the 
J. de Castro in- potis to the Muslims and the Hindu resi- 

vites merchants dents there that they might now return to inhabit the 
to settle at Div. promising security to their persons and 

their commerce. On the strength of this assurance, a large number 
of Hindu merchants and inhabitants came over to settle in the island 
* counting that peace secure which began on the confines of war.’* 


1. TfmUfecf Dom John de\Ca$tro, op. cit., 196; Couto/Dec. 6, Lib. 4, Cap. 3. 
2.,i Ibid., X97'-8; Couto, Dec. 6, Lib. 4, Cap. 4 and 5. 

3. Ibid.; 199. 
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THE “ TRIUMPH " OP D. JOAO DE CASTRO AT GOA AND THE LAST 
STAGES OP THE WAR 


The final act of the drama of the Siege of Div was enacted not 
on the soil of Gujarat but in the distant city of Goa. After a stajT 
The Governor months at Div, from Nov. 1546 to April 

arrives at die 1547, and when the new fortifications were far 

bar of Goa. enough advanced, the 'Governor took ship for his 

capital and arrived within ten days at the bar of Goa on April 19, 1547. 
Here he was visited at sea by the Bishop, the .Commagder-in-Chief 
and the magistrates of the city, with a request that he should halt at 
Pangim while the citizens completed their preparations for the honour 
of a Triumph which they desired to bestow on him for his signal 
victory. The Governor was persuaded to accede to this request for 
he could not refuse the honour without injustice to those who had 
been his companions in the great battle or without restricting in some 
measure t^ie popular rejoicing.' 


The 21st April, 1547 was appointed as the day for the Triumph, 
a great arch being erected in St. Catherine’s Bazaar, the fabric of 

Triumphal arch ‘^oyered with carpets. In order to provide 

and decorations, imposing entrance, the gate of the city was 

thrown down and the adjoining walls decorated with 
hangings of cloth of gold and velvets of diverse colours. On the 
walls on either side of the great arch were placed gilded lions uphold- 
ing in their paws the wheels which formed the heraldic symbols of the 
Castro tamily. Not far from this site, in the courtyard of the Gover- 
nor’s palace, a miniature fortress was erected to serve as a model of 
that at Div and 'lyithin it were placed guns and firearms (charged 
without bullets), ‘ a pleasant represontation of former horrors.’ The 
structure also concealed musical instruments and players who perform- 
ed for the delight of the spectators. The adjoining streets were deco- 
rate in the same style whUst the citizens had dressed themselves in 
their gayest clothes. The sea further oflf was covere with galleys atwl 
brfeintines with their flags and streamers fluttering gaily.* 


- ^ /«*» * Castro by J. F. D’Andrade tniid>t«d !nf« 

English by Sir Peter Wyciis, London, 1664, p. 200; CoatQ, Dec. 6, Lib. 4, Cbp. 6 
2. IWd., 200-1. 
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The Governor left Pangim on the appointed day in a specially 
decorated galley accompanied by his old cavaliers who shared with him 
• equally the danger and the glory. The galleons of 

recSves a laurel headed the procession of ships up the river 

crown. • of Goa. When the ships came in sight of the im- 

provised fortress they thundered forth a salute which 
was answered from the shore. Dom Joao was clad in a rich French 
suit of crimson satin, and over , it he had put on a coat of mail wrought 
on cloth of gold ; he had besides feathers in his hat and the * guarni- 
i^ture * of his sword was gold.^ At the quay, the nobility and the magis- 
tracy of the city received the Governor and one of the ‘consuls* 
delivered an oration in Latin pointing out how by his valour he had 
humbled ‘ the proudest sceptre of the East Then came a flourish 
of musical instruments, while some of the guns discharged diverse 
comfits as a pleasant feast for the multitude. Further on, under a 
canopy, a citteen of quality, bowing reverently, took the Governor's 
hat from his head and placed on his brow a laurel crown for his 
triumph and in his hand a palm. It is in this costume that the portrait 
that has come down to us represents the hero.^ 

The order of the Triumphal Procession through the streets of Goa 
has been handed down to us by the Portuguese writers. First came the 
The Triumphal Guardian of the Franciscans bearing in his hand the 

Procession at crucifix which he had held aloft at a critical period in 

the battle of Div, representing the saviour with one 
arm unnailed and hanging. Then followed the ‘ Royal Banner of our 
Cinks,** after which came the standards of the Gujarat rulers dragged on 
the ground in the sight of Jujliar Khan and other captive Muslim 
commanders who walked with their arms pinioned and who ‘re- 
presented the Tragedy of their fortune, for them compassionate, to us 
pleasant.* After them were seen six hundred prisoners dragging their 
chains after them. Last came the field-pieces and various kinds of 
arms. The ladies who stood at their windows to watch the procession 
sprinkled the Triumpher wuth distilled waters of diverse spices. The 
beautified and open churches ‘showed their acceptance and thanks’. 
* In this order,* concludes our authority, 

‘*he went to visit the Cathedral, the Mother-Church of the 
East, where the Bishop and the clergy received him with the 
hymn Te Deum Laudamus. Being entered into the see, with 
religious offerings he acknowledged the Author of Victories, and, 
it being now late, with little ceremony retired to the palace, one 
day’s time being too narrow for the majesty of the Triumph.”^ 

1. TfmlJftcf Dom John <k Castro, op. cit, 201-2. 

2. Ibtd.,-201-2. 3. Ibid., 202-^. 

r 
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The history of the last stages of the war between the Portoguese 
power and the Gujarat kingdom may now be recorded. The wanton 
D Jo e de Magdala and Hansot, of Goghii and Gandhar, 

Men^s at and the slaughter of their innocent inhabitants, have 

Broach. already been described. Though the actual, agent 

who perpetrated these atrocities was Manuel de Lima, the ultimate 
responsibility for this Reign of Terror must rest on Dom Joao de Castro. 
We shall now refer to another equally atrocious and barbarous act of 
vengeance perpetrated on the ancient and flourishing seaport of Broach. 
When he left Div for Goa in April, 1547, the Governor had commission- . 
ed D. Jorge de Menezes to commit all possible acts of cruelty in the 
Gulf, and some months later this captain came in sight of the city of 
Broach, ‘whose stately buildings presented him with the politeness of 
Europe*. The Portuguese writer describes the town as ‘standing on 
an eminency surrounded by brick walls with diverse bulwarks, furnish- 
ed with store of ordinance, which commanded the entrance into the 
haven.* The trade of the place was in very fine silks. 'Madre Maluco’ 

( Imad-ul-Mulk ) was lord of the city and had the neighbouring villages 
tributary to him.^ 

The invaders gathered information from some fishermen who 
were natives of the place, and w'hose boat had been captured, that 

He attacks the was at this time without any garrison for its 

hapless citizens • defence. Imad-ul-Mulk had taken with him all the 
soldiers to the Sultan’s court at Ahmadabad, and the 
only people left w^ere the artisans and the tradesmen. During the day 
Dom Jorge, to deceive the inhabitants into a false sense of security, 
steered another course taking with him the fishermen to serve as his 
pilots at the mouth of the river. At night, however, the whole fleet 
tacked about and made for the port where all the men got on shore, 
there being not a sentinel to guard the place. The soldiers fell upon 
the unarmed and defenceless population which being awakened in the 
dead of night from sleep was in the utmost confusion and terror. 
What followed had best be described in the words of the biographer of 
De Castro ; 

“Those who by flying into houses escaped the sword were 
in them consumed by the fire; the poor people 

iS^of “0 against, but choice of their 

•Barochc*. death. The invasion and sack was at the mm* 

time: the slaughter as in a fight witiiont 
resistance, the plunder as in a city forced to deliver. Dom Jorge 
commanded the city to be burnt, where, in a few hours, the nobility 
and people, g ardens and houses, be ca m e compassionate ashes, 

L The Lift of Dom John de Catb'o, op. cit. 206 ; Couto. tw. a, ^ r. . p, 7 , 
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without any distinction of nature or separation of place. This 
action being so famous amongst our soldiers as to give him who 
was called Menezes the surname of Baroche^ as the ruins of 
Carthage gave Scipio the name of Africanus/*^ 

Iftiad-ul-mulk, the governor of Broach, and father of the more 
famous Changiz Khan, on hearing of this outrage, came up with live 
The Governor of f^<^^sand horse, but too late to help. Finding, however, 
Broach arrives that the fire and the sword had left nothing in its former 
^ state, he returned impatiently to the Sultan of Gujarat, 

\and urged him to take revenge for the destruction of this great city as 
an insult which was aggravated by being the latest of so many others. 
The Sultan was touched by these news and vowed once more to set 
upon Div, *the stone of offence.’* 


In August, 1547 letters reached the Governor at Goa from D. 
Mascarenha| to say that the Sultan of Gujarat had collected together 
News received of forces in his kingdom with the intention of 

another siege of besieging the fortress again.^ He, thereupon, sum- 
moned together the magistrates of the city and desired 
their help with another loan of ten thousand Pardaos. 
Though this demand came within a year of the previous one, the 
citizens offered to place their resources at his disposal and furnished 
him with the amount. Moreover, the wives of the richer gentry sent 
to Dom Jo5o a large quantity of jewels with a letter of complaint that 
he had not accepted and spent them 'when first offered. The ladies of 
Chaul also again came forward with a more splendid offer, but the 
Governor ‘sparing in the use and expense of so loyal presents’ returned 
them with his thanks. He also* sent advice to the people of Bassein 
and Chaul of the information received from Div and asked that they 
should be ready for assistance.* 

De Castro put to sea in November, 1547 with a fine fleet of one 
hundred and sixty vessels, each under the command of a capable 
De Castro again including the governor’s son Dom Alvaro, and 

leaves for the after some days came to anchor at Bassein. While 
North, Nov., 1547. at this place, he sent out spies to find out and 


1. The Ufe cf Dam John de Castro^ op. cit, 207. 

2. Ibid., 207-8. 

3. There was also another reason for the renewal of the war by the 
Governor. The dotfas produced in Gujarat were sold at Bassein, Goa, Honnaz 
and Malacca, and the diminution in the customs receipts from these places 
began to be seriously felt by the Portuguese government Their trade in the 
East suffered from the effects of the war with Gujarat Hence De Castro's 
attempt to bring Sultan Mahmud m to his knees. ( Wldteway, R. S., iS&e cf 
the Portuguese Power in Imho, 314-15. ) 

i. The £fe cf Dam John de Casira, op. cit, 224-5 ; Couto, Dec. 6^ Lib. 1^ Chp. 3. 
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report on the enemy’s forces and designs. Being informed that Cara- 
cene (?Qara Hasan), the son-in-law of Khwaja Safar Salmani, was in 
the Castle of Surat with a small garrison, the Governer sent his son 

D Alvaro recon Alvaro with sixty sail to go up the mouth of 

noitres the def- the Tapti, and, after ascertaining the state -of the 
Cas^ Surat castle, and its garrison and provisions, to attempt to 
take the fortress by assault. D. Alvaro arrived at 
Surat bar and forwarded Dom Jorge de Menezes Baroche with six fly 
boats to reconnoitre the fort, but his presence being detected he was 
shot at from the castle. Upon this the men in the boats turned back - 
either from fear or caution. On their way they received a fusillade 
from several guns at the village of Magdala where there was a colony 
of brave Abyssinians. Dom Jorge, thereupon, went ashore and with 
great courage captured the guns and carried them on board in spite of 
the resistance oflered. He then returned to the fleet and reported his 
success as well as observations. At a council held by Dcin Alvaro the 
officers of the squadron decided to abandon the idea of taking the Castle 
of Surat by scaling as the fleet had been discovered and the coast 
alarmed, the only person holding a contrary opinion being Dom Jorge 
de Menezes of Broach.* 

Meanwhile, the Governor remained at Bassein attending to diverse 

business. Gasconading in the then approved manner, he gave out that he 

The Governor proceeding to Ahmadabad to surprise the Sultan in 

indulges in his capital, where, in sight of the Turks who guarded 
gasconading. 

found currency, and to give it additional support Dom John ordered some 
great spits* to be prepared. We are told that the soldiers of those times 
used to wear little bright axes at their girdles, which served formally 
to cut the rigging and tackling of their prizes, but the true use to which 
these were put was to break open chests and bundles. The Governor 
not liking arms designed for such mean service and seeing by chance a 
spruce soldier pass by with an axe, told him that only a sword became 
men of honour. ‘Sir’, answered the soldier, ‘without this axe your 
honour’s spits will be of little use, because we shall not be able to roast 
the King of Cambay whole ! ’ » 

Dom John de Castro now left Bassein and proceeding northward 
joined his son at the bar of Surat, and the combined flotilla reached the 

braves a vast stream to ascertain the situation and he 

; Returned with the report that the Sultan’s troops 

1. The lift cf Dom John de Castro, op. ciL, 230-1 : Couto Dec A T iK c o 

^ ^ are ta., » ,Ud, U, l, ^ ^ 

3f Ibid., 231. 
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covered the whole campagna by the side of the river as far as the eye 
could reach. The Governor gave orders for the fleet to sail up the 
Narbada till it ^st anchor in sight of the army. Landing his troops 
he arranged ihem in line of battle, but the enemy stood on the defensive. 
Dom Joao addressed his officers in council in favour of attacking 
this vast army, but the disproportion in numbers was so great that he 
was dissuaded from the attempt. After remaining for three hours on 
the field, during which time the Sultan’s generals made no offensive 
movement, he re-embarked his soldiers.^ 

At last the Governor arrived at Div for the second time and found 
that the danger to the fortress had disappeared. D. Mascarenhas again 
- . , reminded him of the leave which he had asked for 

change of com- returning to the Kingdom. The Governor was in a 

position neither to grant nor to deny this reasonable 
demand, but w^as relieved from his difficulty by the 
arrival of aif officer named Luis Falcao who came from Hormaz where 
he had been in command but had for some questionable practices fallen 
under a cloud, De Castro was able to offer him the command of the 
fortress of Div ^that he might by new services silence all former 
miscarriages remaining in that fortress which had on it the eyes of his 
Majesty and the whole world.’ Luis Falcao accepted the charge.® 


After arranging all matters, the Governor set sail once more for 
Bassein, and going in sight of the coast of For and Mangrol (Mangalor) 
Further atroci- burnt the city of Prabhas Patan, the inhabitants 
ties — Prabhas saving their lives by flight. Besides this, one hun- 
Patan burnt fourscore vessels lying at anchor in several 

ports on this coast were burnt by his order, the poor owners looking 
on with tears. Many other places on the coast, says our authority, 
were destroyed, ‘this siege of Diu being more famous for vengeance 
than victory.’ Arriving at Bassein, Dom Joao sent spies to observe 
the condition of the enemy and these informed him that in the court at 
Ahmadabad there was not a family without tears, and that the Sultan 
had by a severe decree forbidden any mention by the people of the si^e 
and battle of Div, ‘as if laws could command grief and memory.*^ 


The fleet which left Goa at the end of 1546 reached Lisbon after a 


very prosperous voyage and the great news of the victory at Div w^on 


News of the 
victory arrives 
at Lisbon. 


by Dom Joao de Castro was soon spread all over the 
country. The King and his court, clad in robes of 
state, attended the chapel on an appointed day to offer 


thanks to God with pious and royal offerings. A learned sermon was 


1. The Ufe qf Dom John de Castro^ op. cit., 231-33. Couto, Dec. 6, Lib. 5, Cap. 7. 

2. Ibid, 235, 3. Ibid., 234-5 ; Couto, Dec. 6, Lib, 5, Cap. d 
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delivered in which w^ere set forth the praises and virtues of the 

Governor. The king informed the Pope and the greatest Princes of 

Europe about the victory, and they all gave him joy * as for the most 

famous action of the East/ The Governor in his letters had asked 

nothing for himself except permission to return home and as a modest 

request begged of the King two acres of ground adjoining his country- 

house at Cintra and ending in a little hill which for many generations 

was called Monte das Alvicaras ( the Mountain of Good News )/ 

King John III of Portugal, Donna Catherina and the Infante Dom 

Luis, all sent letters by the outgoing fleet to Dom Joao de Gistro at 

Honours and which show' the great regard in w’hich he was 

rewards confer- h^^^l bv fbe royal family.^ They praised his signal 

red on the Gov- services and the timely reliefs w'hich he sent in the 
ernor. ■ , r i • , , , 

midst of the rainy season to the beleagured garrison, 

as also his sacrificing his young son Dom F ernando, so full of promise, 
to the public service. The King declined to give the (Jpovernor the 
permission, which he asked, for returning to the Kingdom, on the 
ground that his services in the East could be ill spared by the State. 
He was, therefore, asked to continue in the same charge for another 
three years with the title of Viceroy, a distinction which he richly 
deserved but which, as we shall soon see, he did not live to enjoy. The 
sovereign also granted him a gratuity of ten thousand Crusados to 
meet the charges which he had undertaken, and letters patent were sent 
for his son Dom Alvaro appointing him Admiral of the Indian seas.® 
All the letters referred to above were dated October, 1547, The King 
sent out to India at the end of this year no Jess than six ships and the 
one that was the first to reach Goa, on May 23, 1548, brought to the 
Governor despatches containing the honours and gratuities described 
above. 

But Joao de Castro was not destined to enjoy either the rewards or 
the dignity. Though only forty-eight years of age, his strength had been 

The Viceroy >aid ^"1! e-'^rtions and hardships of his wars, 

up with mortal Bassein in April 1 548 ill with fever, and 

iUness at Goa. at Goa his sickness soon betrayed mortal symptoms, so 

decided to hand over the charge of his high 
office. He called for De Albuquerque, the Bishop of Goa, as also for the 
Commander-m-chief, the Chancellor, the Auditor-General and the Con- 
troller of the Revenue, and to them he delivered over the State Srnn- 
magistracy of the city, the Vicar-General of India, 
1. TJte Life of Dom John de Castro, op. cit, 240 

Sc e, ui.TcS.Tr' 

3. Ibid., 254-61; Couto, Dec. 6, Lib. 6, Cap. 7 and 8. 
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the Guardian of the Franciscans, Father Francis Xavier, as also the 
Officers of the King’s Revenue, he made a short speech which deserves 
to be reproduced. In striking contrast to many others who held the 
same high office, and who returned with immense wealth to Portugal, 
De Castro could say that he died in honourable poverty, a fact which 
has made his name famous in the annals of the Portuguese in the East, 
Here is what he said to the council assembled near his death bed : 

“ I am not ashamed, Gentlemen, to tell you that the Viceroy of 
India wants in this sickness those conveniences the meanest soldier 
finds in the hospitals. I came to serve, not to traffic in the East. 
I would to yourselves liave pawned the bones of my son, and did 
pawn tlie hairs of my beard, to assure you I had no other plate or 
hangings. There is not this day money enough in the house to 
buy me a hen, for in the fleet I set forth the soldiers fed upon the 
Governor’s salary before the King’s pay. I request you during 
the timeiof this sickness to order me out of the King’s revenue a 
proportionable maintenance.”^ 


After this unusual speech, the viceroy asked presently for a missal 
and took a solemn oath on the Gospel to the effect that he was not in- 
, debted to the royal treasury even by a single Crusado ; 
poverty. never received any gratification from 

Christian, Jew, Moor or Pagan ; that all the house- 
hold stuff employed for carrying out the authority and maintaining the 
dignity of his high office had been brought with him from Portugal; 
that he was so poor that he had not the means of buying another quilt 
than what they saw on his bed ; and tliat he liad presented his son 
Dom Alvaro with a sword to return to the kingdom, the hilt of which 
was set with jewels of small value. He desired the council to put 
down all this on record in the public books of the city.^ 

Finding that his end was drawing near, the great Viceroy secluded 
himself with the famous missionary Father Francis Xavier, ‘providing 

. . , for so doubtful a voyage so secure a pilot, who all the 

His death m the x- r u- • i u -i i 

arms of St. sickness was his nurse, reconciler and 

Francis X^ier, Governor.’ Having no riches to make a fresh dis*^ 
6 June, 1 . posal of, Dom Joao made no other will than that 

which he had left in Portugal with the Bishop of Angra on the eve of 
his departure for India. Receiving in his last moments the sacraments 
of the Church, he gave up his soul to God on the 6th of June 1548 in the 
forty-eighth year of his age and the third of his government in India. 
He was thus in the prime of life when death came upon him. In 
his study were found three pieces of small money, as also a Discipline 


1. Th^ Ufe of Dom John do Caoiro^ op. cit, 263-4 ; Couto, Dec. 6, Lib. 6, Cap. 9. 

2. Ibid..* 
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which seemed to have been often used, and the locks of his beard which 
he had pawned. He had ordered his body to be deposited in the 
Church of the Franciscans at Goa, to be translated lat^ to his Chapel 
at Cintra.^ • 


Some reference to the last resting place in Portugal of Dorn Joao 
de Castro will not be out of place in the history of a province with 
whifeh his name is so indissolubly connected. Some years 
Dominic's 'con- after his death his bones were carried to Portugal 
vent at Bemsica where they were received with reverent piety, and, 
near Lisbon. Dominic's Convent-^ 

at Lisbon, were ultimately deposited in the convent of the same name 
at Bemsica,^ two miles from the capital. Here they remained for 
several years until the deceased hero's grandson Francisco de Castro, 
Bishop and Inquisitor-General, erected a beautiful chapel attached to 
the convent as a final resting place for them. This Chapel of the 
Castros, as we may call it, contains the monument of the great viceroy 
with an epitaph upon it, as also of his son Dom Alvaro, who died in 
1575 at the age of fifty, and whose remains were laid by the side of 
his distinguished father.^ 


An interesting memorial of the victory of the Governor over the 
ruler of Gujarat has been for centuries preserved at the city of Old 


Memorial slab at 
Goa of the victoiy 
in Gujarat. 


Goa. We have already mentioned that, at the time 
of the Triumph, a great arch was erected after demoli- 
shing a portion of the city- wall, and that it was cover- 


ed with brocade and velvet. We also learn that above this arch was 


placed a brazen flag bearing the image of St. Martii^on whose festival 


1. The Life cf Dom John de Castro, op. cit., 264. 

2. The Convent of St. Dominic of Bemsica is situated two miles distant 
from Lisbon and is so named after a neighbouring village. In early centuries 
it was a country-house of the Kings of Portugal to which they resorted for 
diversion from business or for hunting. King John I gave up this palace, with 
the adjacent grounds, gardens and orchards, to the Dominican Order (as an act 
of thanksgiving to God for his victories in the year 1399) for the founding of 
a convent Succeeding rulers of Portugal continued to endow it with revenue 
to be spent on various religious ceremonials. The convent has been famous 
as the resort of the strictest observers of the Catholic religion who under the 
name of ‘Recollets' allow no swerving or indulgence from the first institution."' 
Here, as to a school of virtues, retired the most eminent members of the Order 
of the Dominicans to rest themselves after their Prelacies in holy leisure de- 
voted to God. ( Ibid., 264-68. ) 

3. Ibid., 265-6. 

4. St. Mmin, Bishop of Tours (c. 316-400). was born of heathen parents in 
Pannona. When ten years old he became a catechumen, and at 16 he telnc 
tantly entered the army. While stationed at Amiens he divided his doak with 
a beggar, and on the following night had the vision of Christ making known to 
his angds this act of charity to Himself. Soon afterwards he reedved 
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day the signal victory over the armies of Gujarat had been won by Dom 
John de Castro at Div. To commemorate this event a slab with an 
inscription in gold was fixed in the city wall. After the ceremonies con- 
nected with the^riumph were over, the Governor ordered an altar to 
be raised at this spot, and over it, not long after, the Chapel of St. 
Martin was built. Many centuries later, when this building had fallen 
down along with the Royal Hospital and many other monuments of 
Old Goa, the inscription slab was transferred to the Chapel of St. 
Catherine, which was adjacent to it, and here it may still be seen. 
This slab represents St. Martin mounted on horseback and giving part 
^of his garment to a beggar, with the following inscription in Portu- 
guese very rudely carved in uneven letters : ^ 

“ Por esta porta entrou Dom Joao de Castro, Defensor da 
India, quando triunfou de Cambaya e todo este muro Ihe foi 
derubado. Era de 1547 a (nos).^ 

The English^ranslation of the above is as under : 

“ By this gate Dom Joao de Castro, Defender of India, ^ entered 
when he conquered Cambay,^ and this whole wall was destroyed for 
him. Era of 1547 years.” 


left the army and joined Hilary of Poitiers. His zeal against the Arians roused 
persecution against him and for some time he led an ascetic life on a desert 
island near Genoa. In 371-2 A.D. the people of Tours chose him for their Bishop. 
He did much to extirpate idolatry from his diocese and from France and to 
extend the monastic system. He died at Candes in the year 400 A.D„ and is 
commemorated by the Roman Church on Nov. 11. He is the patron saint of 
France and of the cities of Mainz and Wurzburg. 

1. Correa, Lendas, IV, 637; Diogo de Couto, Dec. VI, Liv. IV, Cap. VI ; Orientg 
Conquisiadot Part I, Conq. L, Div. L, Sd. 37. ( See also Fonseca, J. N., Sketch cf 
theCify of Goa, 227-S). 

2. For full details of this most interesting inscription slab, a photograph 
of which was kindly secured for the author by Rev. H. Heras through the Very 
Rev. Fr. da Dosta, Canon of the See of Goa, see article entitled “ A Portuguese 
Inscription of the Goa Governor Dom John de Castro " by H. Heras in/ourml 
cf Indian History, April, 1933. As stated in the text, the inscription is very 
rudely carved, the words are not separated from each other nor are the last 
words in each line divided by syllables. 

3. The title of “ Defender of India ” is not less strange than that of 
Governor *' or “ Viceroy of India ” assumed by Dom J. de Castro and others. 

But by * India * the Portuguese writers meant, not the sub continent as we do 
now, but only their possessions in the East under the Governor of Goa which 
constituted the Esiado da India, 

4. Cambay stands here, as usual, for the Kingdom of Cambay," the name 
by which the Arab and Portuguese navigators and merchants, as well as literary 
writers, designated the Sultanate of Gujarat, fmm the fact that the main seaport 
of this kingdom for several centuries was Cambay. 



viSalgarh inscriptions 

ViSalgafh fort has played an important part in the history of the 
south Konkan. It was a very strong fort and once the capital of the 
government in the twelfth century. It is situated on the Gajapur hill 
in the Sahyadri range, about forty four miles north-west of Kolhapur 
(16^55'-73^ 470‘ It was formerly called Khelna, and Mu^amm^ 
Qasim Firishtah, in his history, refers to it by that name. Rajah 
Sirke, in 1453 A. D. (850 A. H.) treacherously led Malik-u't-Tujjar, 
the commander of the Gulbargah forces, towards Sangameshwar. ^ 


History of the Fort : 


They had to pass through intricate paths, tortuous passes and 
dreadful labyrinths which have been described 'by Firishtah in a very 
picturesque style. All of them were trapped and killed there in the midst 
of the forests. This dangerous trick was avenged by Khwajah Mubam- 


mad Gawan in 1469, when he could, by hook or crook, take posses- 
sion of the fort of Khelna (ViSalgarh). Then the fort came under 
Bijapur in 1489 A. D. when the Bahmani dynasty ceased to exist. 
Our inscriptions belong to this period. It remained under Bijapur up 
to 1659 when it was captured by Shivaji, who gave it to Parashuram 
Trimbak as a grant and the present jagndar Mehrban Abajirao 
Krishnarao is one of his descendants. In 1730, when Kolhapur was 
finally separated from Satara, the grant of ViSalgath was continued to 
Janardan Pant Pratinidhi by a fresh patent or sanad passed by 


1. I have followed the Persian text of **’Tdrikh-i-Ftrishtah'\ Nawal Kishore 
Ed. Vol I, p. 334, that Sirke deceived Malik u't-tujjar by saying 




''Between me and Rai of Sangameshwar there has been a rivalry." 
Mr. Briggs, in his translation of this book writes that Sirke’s rival was Shankar 
Rai, Rajah of KhelnS. [Briggs, 11, 437]. I think he made a mistake in 


reading for . 


Grant Duff reads it differently 

"Mtdlik-ool-Tijar insisted on the Rijft’s (Sirfcay's) renouncing his own faith 

and embracing the tenets of the Kordn. The enraged, but subtle, RSjfl 

humbly represented that there existed between him and the Raja of Singur, a 
fort in the territory of Kondan, a family competition and rivalry." 


IN. B.— Mullik-ool-Tijar is a wrong transcription of the word 
Malik-u't-Tujjar.] 

The source is mentioncid as Mahratta manuscripts, ahd the woitf Singur is 
identified with Singh-gadh. Grant Duffs A Utstory cf fhehkmmt ISUi 
VoL p. 46* 
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SamWiaji (1712-60). Till 1844 Vi^lgarh continued to be the head- 
quarters of the Kolhapur Pratinidhi when the fort was dismantled and 
the head-quarteiB were moved to Malkapur. 

There is*a mosque in the fort which is dedicated to Malik Raihan 
PIr. The Persian inscription on the wall of this mosque runs : — 

“ The Maratha king named Bhoj held the fort, I Malik Raihan 
came and six times besieged it without success. In the seventh siege 
I took it. Be brave and thou shalt prosper.**^ 

The Gazetteer is silent about the date and the Persian epigraphy 
of this inscription. 

History of the epigraphy : 

There are two other Persian inscriptions in the fort. The facsi- 
mile of the inscription No. 1 was in the hands of Messrs. Graham,® 
E. Rehatsek,^ and H. Blochmann,^ but none of them could decipher 
and explain the whole of it. Mr. £. Rehatsek’s reading was hopeless 

and Mr. H. Blochmaim read the word as V* and gave a 

fsjutastical explanation to that and did not try to explain the knotty 
point of the date given by the chronogram and the words within the 
” Lozenges.**® 

He made another mistake too. He hazarded an opinion : — **In 
fact from its Indian style and manner of composition I believe it can- 
not be older than Aurangzib’s reign.**® But from these impressions it 
is now quite clear that his judgment was wrong. 

Mr. £. Rehatsek tried to defend himself against the attack of 
Mr. H. Blochmann but failed.^ He tried to give some explanation 
about the date of the chronogram but failed therein also.® So the 
doubt raised by Major Graham regarding the date of the inscription 
still remains as it was. Now with the help of these impressions I am 
able tp give an explanation regarding the date. 

Inscription No. /• 

These impressions were given to me by Dr. Balkrishna, M. A., 
Ph. D., Principal, Rajaram College, Kolhapur, about five years ago, 
when he had brought them from ViSalgarh fort. It is a Persian 

Ruba*i, in NasWi style and its metre is 

( = measures 19"x 12". 

1. The Gazetteer cf Bambc^ Presidency (KolhapQr), p. 323. 

2. Report on the Prindpahty cf Kolhapur by Graham, p. 339. 

3. /lid. An#, n, 372. 

4. Ibid., m, 219 and 344. 

5. Ibid., m, p. 344. 

6. Ibid., ni, p. 219, £. n. 

7. Ibid., .ffl,p. 265. 

9, Ibid., n,p. 372. 
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My reading of the epigraphy in the inscription No. 1 is as follows : 
Plate No. 1 

JTj* C/} ^ (1-2) 

J-'S 0^ - Jlo. jC <r /I (3-4) 

Translation, 

1. All the work of the world is performed by courage. 

2. This “ Burj-i-Daulat ' was completed in beauty. 

3. If thou wishest that thou mayest know its date, 

4. Now its date is: “Call it Burj4-Daulat (the bastion of 
fortune.) 

All the above mentioned scholars have thought that the last 
hemistich gives the clue that the words “ Burj-i-Daulat ’* give the 
date which numerically comes to 645 only. But in my opinion the 

word cT-i^ does not mean “say to him” or “say the date **. Because 
in the first hemistich nobody else is asking the date but the poet is 
himself addressing the reader. In a chronogram like the following the 

word (S^ may mean what the other scholars have taken it to do 
in this chronogram. 

f Jle ^^3 - bo' 

(A. A. Bilgrami, “Landmarks of the Deccan," p. 27.) 

But in the present case the words should be 

translated “ call it Burj-i-Daulat 
The Chronogram ; 

The numerical value of the chronogram 
the Ahjad system* comes to 981 A. H. (1573-74 A. D.). So we 
find that this year does not coincide with the date given in the inscrip- 
tion No. 2 which is 996 A. H. The cause of this difference may be 
that the poet might have composed the chronogram in 981 and the 
slabs were inscribed and put up in 996. 

In the middle of the epigraphy, within the “ Lozenges ” I have 
deciphered the following words which were perhaps not taken into 
consideration by Mr. Graham when he took the facsimile. They are 
written in T^^ra style 

(^^^^) 

4)i| 


Right hand corner — 

In the middle, upper lozenge. 
J. 2()46fl()f3CK)4242(X)4344t^ 







vi4Xlgarh inscriptions 


Si 

In the middle, intervening lozenge. 

„ lower lozenge. ^ 

Left hand corner, illegible. 

The upper and the lower lozenges read together mean : “ God is 
eternal. Every thing is perishable. ** 

Inscription No. 2. 

This inscription has not been noticed by any scholar as yet 
although it is very important because it gives the date in figures which 
are quite clear. Then the name “ Ibrahim Shah ” is repeated in the 
body of the verse also. This shows that Ibrahim ‘Adilshah was 
reigning in the year 996 A. H. (1588-89 A. D.) and he cannot be any 
other Ibrahim but “ Ibrahim ‘Adilshah II, *' Firishtah says that 
Ibrahim ‘AdUshah ascended the throne in the year 988 A. H.* and 
Asad Khan Lari also in the Kursi *’ j.e., 

^ jy 0^^ ju<w\ ^ 

gives year 988 A. 

There is no doubt that by looking to the style and the language of 
these two inscriptions w’e can say that they were inscribed and put up 
at one and the same time. The stone measures 25 " x 9y". I have 
deciphered the text as follows : — 

Plate No. 2 

4 

~ ^ X'(3-4) 

1. This is the part of a Qur'-anic text Chap. XXVm. (Al-Qa^) 

9-88. i/- (X 

" Every thing is perishable but His face etc. . . 

2. Firishtah, Tctnkh (Persian text). 0, 47. 

3. My Ms. of was copied from the manuscript of India Office 

Library and is a chronological record of the reigns of the 'Adilshahi kings of 
BIjdpQr. p. 47 

4. In this hemistich I think the word was inserted through the 

misunderstanding of the calligraphist. Just as nowadays we have ** the 
printer's devil ” so in those days they suffered from “the calligraphist's devil,” 

The poet must have composed ** cJj > •U' I/' ”but the calli- 

graphist who had written in the intervening ** lozenge "•Ll)>U 
thought that the words •U ^ 


) were e mistake for,#U» 
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Translation. 

(1) All the work of the world is performed by coprage. 

(2) It was built by (the order of) Ibrahimshah of good fortune. 

( 3 ) If thou wishest that thou mayest know its date. 

(4) Now its date is: “ Call it Burj-^uDaulatr (the bastion of 


fortune). 

Right hand corner. . . . 

»• I 

In the middle. Upper lozenge • 

„ „ „ Intervening lozenge. . . . 

„ „ „ Lower lozenge (TJvXltl* 

Left hand middle lozenge Illegible. 


Left hand lower corner. . . . (year 996. 

The upper and the lower Lozenges read together mean : 

O Pardoner, May he be praised. ** 

I read the year given in the left hand lower corner as 996 A. H. 

The figure ^in the unit’s place of the date was read by Mr. E. Rehat* 
sek as 4 ^ ; by Mr. Ghulam Yazdani in one place as 5 and in 

the other as 4 and by Mr. A. A. Bilgrami as 6 ^ Mr. Bashir 
u’d-dln does not refer to it.® 

I read the figure ^as six, because wherever this figure has occur- 
red in the plates of the published Indivin Moslem -Epigraphy it was 
found, on examination, that if it be taken to represent six the year 
coincides with the events, kings and names referred to in the epigraphy. 

B. D. Verma 


1. Cousens, Architecture <f Bijapur, page 35. 

2. Epigraphia Indo Moskmica, Volume 1915-16, page 32. 

3. Ibid., Vol. 7, 1919-20, plate 14. p. 25, Mr. G. YazdSni reads the year aa 
947 A. H. (154041 A. D.) when no history says that the NizamshShi Kings had 
their hold in that part of the Deccan. (Briggs, U, pp. 228-229). So that year 
dso. in my opinion, should be read as 967 A. H. (1659-60 A. D.) when Husaia 

Ni^ Shah .U-lle! ^ reigning, who was the bravest of the Nizim< 
ahihl Kings. (Briggs, II, pp. 237-249) 

4. Landmarks cf the Deccan, by A. A. Bilgrami, page 139, f. n. L 

5. W^i'dt-i-MamlUMUi^BifZpur** by Bashii^din^ IH 449-4jgii^ 



tHE HISTORY AND HISTORIOGRAPHY OF INDIA 

It is our object in the following article to discuss the validity of 
certain assumptions on which historians have attempted to construct 
narratives of India’s past. With inadequate equipment, with no 
acquaintance with the theory of history, lacking the habits that fit 
them for their task they yet sit down most confidently to describe 
events exactly as they have happened. Their only anxiety is to fit 
out a real past ; they have a haunting terror of shadows. That is 
why they are incapable of rising above the level of the mere chronicler. 

The consequence has been that our histories are generally one- 
sided and present a misleading view of the past. It would appear that 
our historians have joined in a conspiracy to encourage a very narrow 
and unedifying conception of the purpose of history. By deliberately 
limiting the field to “what really happened” they have fallen victims to 
tradition in dealing with the past. They give us no insight into its 
true nature, into the content of its life as such. For, the story of 
India's past is wholly unlike that of any other country known to the 
world’s history. It is essentially the history of the creative spirit 
struggling to express itself in a synthetic quest all through the ages. 
To comprehend it, it is not enough to watch the destinies of royal 
dynasties, the rise and fall of great empires.* We have to watch and 
note how this creative spirit permeates the institutional efforts of 
man in society and state ; how it breaks into cadence of song and 
verse ; how it perpetuates its own embodiment in stone and colour ; 
and how finally, it expresses itself in the inner existence .of man in 
terms of self-realisation. The perusal of mere events, of wars and 
crimes,* leaves behind the impression that our history is a mausoleum 
of dead issues. We cannot, indeed, help being filled with sorrow at 
the panorama of suffering and travail that the picture of our past 
unfolds. The most glorious empires that the genius of man could have 

1. “If human history were merely a matter of wars and rumours of wars, 
kings and merchants, there would have been no artists and scholars, pUloso- 
phers and scientists. The modern world would know nothing of music, nothing 
of pure edence, and poets would have given immortality to warriors, but never 
have titought of skylarks, Greek Urns or some lost paradise. To omit from 
histwy these striving after that which is true and beautiful and good is forget- 
fulness ; to reduce them to mere aspects of the economic struggle is brutality.” 
— Shailer Matthews : The Spiritual Interpretation cf History, p. 29. 

2. It is this perusal perhaps, that makes Gibbon say "History is little 
more than the register of ^ crhmis; fdUiei, dnd misfortunes of mankind,''' 
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erected, are now mouldering in ruins, choked up aqueducts, crumbling 
palaces and deserted cities. We see ourselves surrounded on all sides 
by heaps of ruins and our soul sinks into the deepest despondency with 
a griping, torturing dread of the inevitability of the biological law. 
We seem already to hear the rumbling of the approaching storm that 
would sweep our present also, in its turn, into the limbo of forgotten 
things.' 

We thus get the impression that our past is a debris of ashes and 
bones. We fail to realise that it abounds with ideals and beliefs, with 
the achievements of the soul. We forget how little India hats cared 
even to keep a record of her political events, for they were not the 
things that really mattered. She has revelled in things of the spirit 
and has always been a home of philosophers. The records of her 
kings are indeed neglected ; but words spoken by an Yagnavalkya or a 
Buddha or a Sankara are still remembered, zealously preserved in 
scriptures that would never die. The history of India is the record of 
the spirit, of the mind which expresses its thought in an endless quest ; 
“Ever old. Ever new.*’ 

It is necessary, hence, to place India’s history on its proper 
footing, and rescue it from genealogists, coroners, collectors of 
anecdotes, chroniclers of courts, of princes, and of nobles, who have 
trespassed on a province far above their own— “ those babblers of vain 
things,” to borrow the language of Buckle,^ “ who lie in wait in every 
corner, and infest this the public highway of our national literature.” 
We can never grasp the dignity and value of the story of our past 
unless we could dive below the surface of these superficial presenta- 
tions of facts to comprehend the spirit that filled and determined the 
Content of life. The emphasis of the political sense, of the kingly hcxus^ 
has deprived most of our historians of the ture perspective. We reel 
through a bewildering maze of lifeless irrelevant, unedifying details 
presented with no selection or proportion. Freeman^s famous epigram, 
“ History is past politics,” reinforced by great worthies like Ranke, 
Seeley and Sybel, still holds the field, and Carlyle’s warning passes 
unheeded that, “ far away from senate houses, battle-fields and kings’ 
antechambers, the mighty tide of thought and action was still rolling Od 
its wondrous course.”^ 


Our historians do not realise that what we wish to know is tbs 
man as such, for is not man more than a warrior or a subject or a 
prince ? They do not recognise that history’s mission is to give us the 
content of his life, and that they should, therefore, appraise the world 
of facts in terms of value, reaching the subterranean spirit of the soul. 


1 . 

2 . 

9 . 


Cf. Spangler's Theory ; Declitu of (he West. 

CmUsaSon in En^and, Vol. H, p. 347 (World’s Classica) 
See RoblMon'a TU New Histori. p. 7. 
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the inward of which the outward humanity is but the expression.^ 
What we wish to know is not the dead man, the fossil in itself, but the 
living thinkingH^eing he once was, his hopes and aspirations. 

Our hisFtory, lest we court death, is not to be treated as a dead 
past, a past that has ceased to be. It has to be transfused into the 
living actuality it once was, by sweeping away the illusion of time, 
even as Carlyle insists. History, in its essence, is a resurrection ; the 
flush of life in dead limbs. From the view of our realistic historians, 
the object of history is the past, an aggregate of things finished happen- 
ing. But an event that has finished happening is just nothing, is non- 
existent.^ To think of the past as simply the past is as hopeless as 
the metaphysician’s search after things-in-themselves. The past as a 
thing-in-itself has no existence. It must be an ingredient of our present 
life, by not only being capable of being remembered but also experienc- 
ed. Historical facts are not merely remembered facts but also 
experienced fects. We could live all history in our own person,^ for 
is not history the continuous attempt at the adventure of living ? 

We must, therefore, turn our back on realistic historians who 
are too much influenced by the temporal aspect of time to realise the 
unity of the Eternal, who consequently miss the perpetual presentness 
of the past. Every true history is contemporary history, because, as 
Benedetto Croce has rightly pointed out, it is the present producing of 
the spirit.* It is unfortunate that we should try to differentiate bet- 
ween different periods of time and thus miss all that is of human 
interest. There is a fundamental identity underlying human nature in 
all times and places. Otherwise, we could never account for the quick 
response of the modern man to the play and interplay of elemental 
human instincts, as they appear in some form or other in ancient litera- 
ture. The fountain of our interest is that we pass again through aU 
the periods of existence, ourselves alive in them. As much as the 
poet, we become what we sing. We live along the whole line of 
Asokan pillars and Taj Mahals, the Ibadatkhanas and Panipats. The 
pageant is conjured up in its reality and we become, indeed, “ specta- 
tors and sufferers in the event.” How can we account for the 
perennial appeal of the Mahabharata, the Gita, the Upanishads, the 
Ramayana and the ‘ Shakuntala’ ? How can we explain the attraction 
of the Ajanta Frescoes, even after the lapse of centuries ? How is it, 
that even at this distance of time we are powerfully moved when we 
read the tales of Rajasthan ? Do we not merge ourselves in the sad 

1* Cf : Taine’s History of En^ish UUraturc^ 

2. See R. G. Collingwood’s Article, Journal of Philosophical Studies. 

3. See Emerson's Essay on History, See Max Muller : Selected Essays^ 
Vol. II, p. 11. 

4. Theory and History of Historiography, p. 11, ff. 
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thoughts of the crowned philosopher, who, turning away in sorrow and 
disgust from the harrowing spectacle of warring creeds and contending 
beliefs, sought refuge in the conviction that slowly dawned in his soul, 
that no single tune held the key to the infinite? Shall we be wrong, 
therefore, in building upon the postulate of identity of human nature 
and in insisting upon the human interest of the past ? 

History, thus, is not simply the past. Neither is it the event. 
The dominance of the ‘ narrative ’ spirit has vitiated the whole outlook 
of our historians. We generally get a bewildering catalogue of names 
and dates. All kinds of facts are given publicity in print, because we 
happen to stumble upon new documents or inscriptions. There is no 
question of selection or proportion ; the anxiety is to present events as 
they really happened. Trifling details of dynasties and military his- 
tory, lengthy personal anecdotes occupy much of the space, for, the 
historian thinks he has no right to express any verdict upon the facts 
or to grasp the theory underlying them. The construction of narrative 
chronologically arranged, is not history. It is something more. Facts 
are mere dross, as both Rusk in and Macaulay hold, and it is from the 
thoughts, the abstract truth that the events and happenings embody, 
that history derives its value. History is the thought that expresses 
itself, the mind that records, and mind is prior to the fact. All history, 
that is to say, is in a sense in the mind of man.^ It is the Law of 
man’s being, the Idea in its potentiality, the Universal in its Spirit, 
even as Hegel would have it.* 

The past, therefore, simply regarded as the past in the crude 
realistic sense, is wholly unthinkable. The past that we try to reach 
is not a world of things-in-themselves, a world that has ceased to be, 
and so an isolated fact. Such a fact can never be related to the 
present ; the chain of linkage is severed into its links. And yet, it is 
this linkage that is really significant ; engrossed in the mere ‘past,’ we 
fail to grasp the continuous force which binds age to age, connecting the 
past and the future. Life is a lengthening chain and the social structure 
is continuous. We discover, how closely we are related to our fore- 
fathers, who sang the paeans of the Rig- Veda though so far removed 
from them in distance of time. Emerson has said that man is a 
quotation from the past ; it would be truer to say that he is the epitome 
of all the ages. He inhales as his spiritual atmosphere the experience 
and knowledge of the past. “Man has been,” writes Graham Wallas,^ 

1. Our statement might be misunderstood, and we hasten to point out 
that this is not as a pre-composed symphony. Lotze has truly maintained, 
(See Ward: The Realm cf Ends : Pluralism and Theism, p. 310) that it is the 
irresistible demand of the spirit that history must be more than the translation 
into time of an eternally complete content. 

2. See his Plulasaphy of History, Introduction. 

3* Our Social Heritage, p. 19. 
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‘^increasingly dependent on social heritage.’* He is what he is, because 
of this ; because, his father was what he was. Our fathers “are largely 
the stuff of whieh our present selves and our present world are made 
of.*’^ It is only the savage that recognises not the rock from which he 
is hewn, the pit from which he is dug.* A realistic conception of 
India’s history will prevent us from discerning its connective tissue ; 
that its dense web *is woven without a void,* to borrow the phraseo- 
logy of Lord Acton.^ History interpreted as narrative of political 
events chronologically arranged, will miss the underlying unity and 
continuity of India’s past. The political history of this country would 
appear neither smooth nor continuous. It seems jerky, made up of 
separate and apparently unconnected events, and thus discontinuous.^ 
But the history of India is something more. The spiritual unity that 
the history of our past presents to us is, as Das Gupta truly observes, 
“essentially one of spiritual aspiration and obedience to the Law of the 
spirit, which #vere regarded as superior to everything else.”® The unity 
and continuity of Indian History lies not in its physical course, but in 
the plane of idea. The history of India is essentially the history of 
idea as distinguished from the history of fact. The continuity that 
smoothes its pages comes not from the facts in themselves, “ for they 
are in the raw discrete, accidental, jumbled and discontinuous ” ; it 
comes from the vital relationship of our present to our past in the realm 
of spiritual striving ; physical separateness does not affect the truth of 
this relationship. “ Viewed from the standpoint of intervening space, 
the distance between the earth and the moon may loom large and tend 
to obscure the fact of their relationship.**® And yet the earth and the 
moon are vitally intertwined in the plane of the spirit. The continuity 
of our history is thus neither physical nor biological. 

To the eye of the philosopher, the history of India is, therefore, 
one vast continuous whole. We shall have to seek to embrace it in its 
spiritual unity. We shall only then assign each fact that is presented 
to us to its fitting rank in the scale of social progress. We cannot 
isolate and treat in isolation each fact from the series of temporal or 

1. J. A. Smith in The Unity cf Western Civilisation, p. 72. 

2. Sir Flinders Petrie : See his article on “Discovering the Unknown Past” 
in Harmsworth’s Universal History, Vol. I. (“ The power of regarding the past 
and of understanding the causes which has produced the present form of 
affairs is one of the greatest tests of civilisation.**) 

3. Lectures on Modern History ; first Lecture : ‘Inaugural Lecture on the 
?tudy of History," 

4. See C. W. Cole’s Article : “ Relativity of History,” Pditicdl Science 
QmrUrly, Vol. XLVm. No. 2. 

5. History <f Indian Philosophy* 

6. Rabindranath Tagore : “A Vision of India’s History.” 

Yi^e ^Tfie VUva-BharaH Quarterly, April 1933? 
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spatial succession. Our knowledge of the past is a present aware- 
ness ; present experience taken in as a unity, as a “synthetic unity,” to 
borrow the expression of Croce,' which may reveal secjuence in space 
and time ; each unit of the sequence, however, not as a ,fact-in-itself, 
unrelated to others, but in organic relation manifesting the rhythm of 
the flow of real life. The past of India is the living relic of the 
present. The India of the past is a projection of itself into the India 
of the present. That is why we have said that the true nature of 
India’s history is its contemporaneousness. Whatever of the past goes 
into our present experience, is history in the largest sense of the word. 

It is just here, that the historian diverges from the annalist. The 
historian is concerned with values and not wuth facts-in-themselves ; he 
tries to interpret movements and tendencies. Facts can be recorded by 
ordinary observers. Those of us who have studied original manuscripts 
and inscriptions know very well that most of the writers of this category 
of historical evidence are not celebrated for their literar]^ accomplish- 
ments and other mental endowments. They try to describe as faithfully 
as they can what they believe to be authentic events. They could even 
piece together, by a series of dates more or less precise, the events that 
they describe. It would not be difficult indeed, to date the accession of 
a monarch, or the change of a dynasty, and in such instances, it might 
be possible even to be accurate. The historian, however, is neither an 
antiquarian, nor a genealogist. His mission is loftier ; and we shall 
comprehend it by realising that real history is the history of truths and 
tendencies, perceived by the mind, and not of events which are merely 
physical. How can we date movements of the mind in the world of 
human affairs ! It is the assignment of value, not the assignment of 
date, that is, therefore, of supreme importance.^ The question of 
chronology leads us into the realistic meshes of things-in-themselves, for, 
any experience of ours is at once temporal and eternal. Its ingredient 
* parts’ cannot be comprehended apart from their unity. Philosophers 
like Dr. Radhakrishnan and historians like V, A. Smith may hold that 
“in the absence of accurate chronology, it is a misnomer to call anything 
a history,” and that a “ body of history strictly so called must be built 
upon a skeleton of chronology, that is to say, on a series of dates more 
or less precise.” Evidently, there is a serious confusion here between 
the office of the annalist and the function of the historian. History is 
not putting bits of information, chronologically arranged together, like 
beads on a string. 

Everything depends on our understanding history, not as a past, 

1. B. Croce : Theory and History cf Historiography, p. 12. 

2. H. G. Wells complains that historians, “go in fear of rather small errors 
than of disconnectedness ; they dread the ridicule of a wrong date ^re tha^ 
the disputable attribution of a wrong v«|lu^” 
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but as a present interest. The so-called historical facts are not in 
themselves absolute. They are valid as related to our view of them. 
Those, who essay to construct narratives of events, exactly as they 
have happened* seek for objectivity where it is an illusion. For the 
facts themselves do not exist apart from our idea of them. They have 
no value if they cannot be referred to the meaning that they embody. 
This reference, which yields for us their significance, is essentially 
subjective ; it is our estimate based upon selection and interpretation. 
And in this task of selection and interpretation, the historian has to 
make use of hypothesis as much as other investigators. He has to start 
with a theory, for historical facts have to be “ related to a frame of 
reference.” “ Without reference to some theory,” says Cole,' “ the 
fact is an isolated entity of dubious validity and little meaning.” The 
historian has to see, even as Darwin did, that all observation must be 
for or against some view if it should be of any use. Bacon’s advice 
that we should renounce, for a while, our conceptions and try to acquaint 
ourselves with the things themselves would land us again into the 
world of things-in-themselves. The attitude of detachment is psychologi- 
cally impossible and untenable. Open-minded we shall be ; but open- 
mindedness, “ does not mean mental vacuity.”^ We shall indeed be 
impartial ; but the impartiality of the historian is not that of the mirror 
which merely reflects.^ Historical truth does not exclude earnestness 
of conviction, for it is to serve as our common tribunal. 

But to serve as a common tribunal, we might be reminded, history 
must be above contention. Its facts must be authentic, well-establish- 
ed. Everything depends however on what exactly we mean by the 
authenticity of history. If history is a present interest, mere annals 
in themselves are not history. They must be inspired by conviction. 
Historical facts are real, not in the empirical sense as our realists 
would have it, as events that had really happened. Truth in history is 
that which is accepted by the intellect and approved by conscience ; for 
historical truth is concerned with human values. Those facts of history 
are true that satisfy our sense of right and justice ; that can be related 
to our present experience in a significant way. Others must stand 
condemned at its bar. 

And when we talk of experience we might be told that history “is 
a hybrid form of experience, incapable of any considerable degree of 
‘being or trueness for, the “ being or trueness ” of history is held 
to be its verified and verifiable certainty. And where this is not pos- 

1. Article : “The Relativity of History/’ Political Science Quarterly. 

2. See Allen Johnson ; The Historian and Historical Evidence, 

Chapter on the “Use of Hypothesis.” 

3. See Temperley’s J. B. Bury : Selected Essays, pp. 70-71. 

4. Bosanquet : Principle of Individuality and Value, pp. 78-79^ 
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sible, a sceptical attitude is assumed and effort is dissipated in trying 
to sift what is supposed to be authentic, unquestionable fact from myth 
and l^end. It is not realised in the first place, that even if we accept 
the veracity of all those records that have come down to- the present, 
they after all constitute a very insignificant part of life. And where 
there are no records it is very readily assumed that there is no history 
either ; as if historical truths depend upon their memory being preserv- 
ed in the form of chronologically connected narratives.^ “ The essence 
of history,” as Ratzel has well put it,* “consists in the very fact of 
happening, not in the recollecting and recording what has happened,” 
And further the kingly nexus of our historians vitiates their outlook by 
the makebelieve, that history is a record of political events. We are, for 
instance, solemnly told by one of our historians,* that there is no history 
of Hindustan in the fifteenth century, which is, according to him, a 
formless epoch. And yet, he admits that elements out of which modern 
society arose, were taking their origin in that century. B, Havell 
has done well in pointing out that it will give us a very imperfect 
impression of Indian life if it were assumed that, “ the somewhat sordid 
record of Muhammadan dynasties contained all that is most important 
to remember in the history of the period and absorbed the greater part 
of the intellectual activities of the people.”* Our historians, however, 
are very scholarly and pedantic. They must needs turn courtiers and 
valets, and lose themselves in unedifying eflorts to establish the authen- 
ticity of genealogical tables and birth-dates. What they want are facts, 
facts which can never be challenged. We must witness their wrangl- 
ings, to be convinced of the futility of their attempts. One of them 
would tell us that Kautilya may be dated, anywhere, between 400 B.C., 
and 400 A. D. ! Another would triumphantly bring forth a series of 
genealogical tables that he has most fortunately stumbled upon, to 
establish the fact, that Shivaji is verily a scion of the ‘SURYA- 
VAMSA,’ and that he could be traced back to the Sun himself 1 While 
yet another historian, turned coroner, is not satisfied by the simple 
statement that a certain Rajah died on the battle-field. It is a well- 
known fact, and nobody has as yet questioned its veracity. Our coroner- 
historian will not be satisfied, however, before he has marshalled 
evidence running into some pages, from about a dozen sources to prove 
the death of the Rajah! Unfortunately for these chroniclers, genea- 
logists, and coroners, they are not the only “historians” in the field. 
There are many others, like themselves, who take up the refrain in 
heated controversies . The audacity of their mutual jg 

1 . ^Shailw Matthews: The SjfiritudlnUrpretationcS History, pa, 

2. History of Mankind, p. 5. 

3. Rushbrook Williams : 

4* History of Aryan Rule 


An Empire Builder of the Sixteenth Century^ 
in India, p. 407. *. ^ 
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astounding. While one would suggest thAt the other has consulted writ- 
ings, the language in which they are written he is absolutely ignorant 
of, another wouM claim that he alone possesses certain manuscripts 
which throw a wholly new light on history altogether. Every one 
claims that what he is establishing, are historical facts 1 

But what is a historical fact? “The answer,” says Cole,^ “is 
that it is, at its best, what the historian thinks of what someone else 
thinks he saw or said or did or heard. At its worst, it is a paltry 
third or fourth-hand judgment.” Some thinkers have even called his- 
torians liars. The “ being or trueness ” of history, as we have already 
pointed out is made to depend upon its verifiability. The unerring 
certainty of conclusions that we arrive at in the physical sciences, is 
not possible, it is held, in history, because of the inherent difficulties of 
experimentation. History is, therefore, regarded as a hybrid form of 
experience. 

But the question of the veracity of historical evidence is, after all, 
irrelevant from our conception of history. The word, “History,” 
originally meant “ enquiry ” and only secondarily came to be applied to 
the embodiment of the results of inquiry in the particular form of 
narrative. The Greek word for “history,” is “Historia” meaning 
search after truth. The “ being or trueness ” of historical facts, their 
objective reality as such, will land us again into the realistic meshes of 
the world of things-in-themselves. For, we ask along with Benedetto 
Croce: “How could that which is present producing of our spirit 
ever be uncertain ?” It is only by effecting a divorce between life and 
thought in history that we are tempted to doubt the certainty and 
utility of history. History emerges from the very bosom of life consti- 
tuting the unity of our experience. 

Each historical fact, isolated in its objectivity, however simple and 
clear to our realists, is simply non-existent for us.® It has no meaning, 
and can have no meaning. Facts as happenings, are atomistic, if they 
are not related in the vital synthesis of our experience. And because 
we hold that history is essentially this unity of experience, we turn 
away from the mere welter of isolated facts to a construction from 
within in terms of personal values of an ordered universe of reason and 
truth. Facts, by themselves, are, that is to say, particular. History, 


1. 'The Relativity of History," Article in Political Scionca Quarterly, 
VoUXLVm; No. 2. 

2. C W. Cole says, "With all the will to objectivity in the world, with all 
the honesty that can be conceived, with all the desire to tell things exactly as 
they have happened, the historian cannot produce work which has at the Same 
time, significance and a close relationship to something that obiect{ve)y 
existed in the past” (Article on 'The Relativity of History.” ) 
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on the other hand, is universal, for our experience, in its nature, is 
universal. On the assumption that history teaches only the particular, 
Schopenhaur had denied to history the character of* a science. But 
how could that which springs from the bosom of life, Which is verily 
its very content, be particular ! How could that which is a present 
interest merged in our existence as an ingredient of experience be trea- 
ted in its objective isolation i 


The History of India, as we conceive it, is not a mere welter of 
discordant facts, a record of kings and wars. It is essentially the 
embodiment of striving after that which is true and beautiful and good. 
It is the concretisation, through the actions of men, of the Eternal 
Quest to know and realise Reality. We cannot omit from our history 
the strivings of our philosophers, poets and prophets; a material 
rendering would make it coarse and brutal. Our history is essentially 
spiritual, pregnant with tendencies and movements tliat have deeply 
affected our humanity. Tendencies and movements, *in their very 
nature, can never be treated as objective realities, because they are not 
physical facts, sensed by our external faculties. They can only be 
comprehended by the mind ; and as such, could be reduced to a system 
of concepts capable of not merely philosophical, but even scientific 
treatment in the highest sense. 


Our conventional historians might retort that in all that we have 
been so far seeking to establish, we are only taking refuge in 
a barren subjectivity, which is futile this side of metaphysics. Our 
view or experience of history might be merely an imaginary construc- 
tion, which must appeal itself to the “facts of history." These facts 
they might say, form the permanent background of reference, while our 
view of them might perpetually fluctuate. If history is concerned 
with values, how then, could that which is mere change yield any 
principle of interpretation ? On the one hand, the world-process itself, 
objectively considered, is a series of changes occurring in mere succes- 
sion ; a mere flow of facts. It is only an intellectualised construction 
that presents them to us either as united or continuous. To use Berg- 
sonian language, it is a cinematographic view of history. If each fact 
were to be treated as such, apart from the flow, then its disconnected- 
ness becomes manifest. How could that which is in itself isolated be 
referrrf to a theory which alone can appraise it in terms of value. On 
the other hand, apart from the objective world, our mental processes 
^0 vary, and verdicts based thereon, would therefore constanUy 
fluctuate. Our own view might change from time to time ; the view 


1. “ The Sciences," he says, "in 
entirely of universals. History speaks 
diction." 


that they are systems of concepts speak 
of particulars which bstoken a contra- 
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of our generation likewise might differ from other generations. “Every 
generation/* Trietschke has said, “has the right to portray the past as 
it appears to his^own eyes.’* It would be impossible to recover values 
and truths from history. There seems to be great force in Macaulay’s^ 
regret that history is “sometimes fiction and sometimes theory.” 

That historical verdicts fluctuate, we readily admit. It is the 
incessant demand of the human spirit that they shall fluctuate. Other- 
wise, we would merely duplicate narratives, already extant. “ History,” 
said Goethe, “ must from time to time be rewritten, not because new 
facts have been discovered, but because, new aspects come into view, 
because the participant in the progress of an age is led to standpoints 
from which the past can be regarded and judged in a novel manner.”* 
Our moral and social standards change with the passage of time.* 
Every generation, as Mark Pattison points out, requires the facts to be 
recast in its own mould, and demands that history be rewritten from 
its own point of view. This is an unconscious factor affecting all 
historians, botli ancient and modern. Polybius himself has commented 
on it. It has been said that the younger generation feels pleasure in 
tearing down the idols of the old.* So theories come and go. Prejudiced, 
therefore, with our present prepossessions, how, it may be asked, 
can we have any idea of the past as it was in itself ? 

This is a very specious argument. History, as we have said, is 
not mere spatial or temporal succession, implying change in space and 
time. The comprehension of succession is its awareness as a unity in 
experience. There can never be mere change and succession as such. 
They are only relative ; they are change and succession in reference to 
a comprehensive principle. Change is never fortuitous; there is no 
chance,® properly so-called in history. History is not even a record 
of pulsations, as Huntingdon® has called it. Ideas of history based 
upon these premise are atomistic; they try to present the multiple 
facts of change and movement without co-ordination. Bare pluralism 
lacks reason ; we do admit the force in the arguments of our opponents, 
if they mean that the historian has to start with a multiple hypothesis, 
for life being complex, no single interpretation would do. But if they 
assert that no interpretation is possible and that changing facts can 

1. Read his essay on History. 

2. See Teggart : Theory of History ^ p. 7, ff . 

3. See Prof. R. W. Seton-Watson’s Article XX A Plea for the Study of 
Contemporary History,” In History, Vol. XIV, No. 63. 

4. See Pritchard : Essays cf Today, pp. 14-15. 

Ben Lindsey : The Revolt cf Modern Youth. 

C. £. M* load : ThePtesent and Future cf Rel^ion. 

6. See R. L. Schuyler’s Article on ** Law and Accident in History,” in 
PioliHcfd Science Quarterly, Vol. XLV, No. 2. 

6. Puke of Progress, p. 318. 
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only permit of objective presentation we have only to remark that this 
is a serious misunderstanding. To recognise the difficulty of a thing 
is not to admit its impossibility. Our main difficulty, indeed, is not 
the discovery and presentation of facts but the discovery pf a compre- 
hensive principle that would relate these facts in terms of historic law. 
And yet this is the true function of the historian. Our conventional 
historians are concerned only with the accumulation of personal details, 
trivial recitals of the deeds of kings and of wars, and of the intrigues 
of courts. Our object, on the other hand, to quote the noble words of 
Voltaire, is “ to write a history, not of wars, but of society ; and to 
ascertain how men lived in the interior of their families, and what 
were the arts which they commonly cultivated in short, our object 
is “the history of the human mind, and not a mere detail of petty 
facts. ...” We wish to study the general march of civilization, to 
interpret the origin of laws and customs. In a higher sense “ Civili- 
sation is the fact par excellence which demands our study — “ a 
general definitive fact, in which all the others terminate, into which 
they all resolve themselves.'* We cannot exclude it from history 
without mutilating it. We may well ask with Mallet, who in 1755 
published his history of Denmark, “Why should history be only a 
recital of battles, sieges, intrigues, and negotiations ? And why should 
it contain merely a heap of petty facts and dates, rather than a great 
picture of the opinions, customs, and even inclinations of a people ? 
By concentrating on the great march of human affairs, as 
Montesquieu has done in his “Spirit of Laws,” it may be 
possible to rise superior to the accidents of history, as that great 
thinker characterises the events which ordinary historians relate. It 
would then be possible to discern the relation of events to each other, 
the connection that unites them. This is so because the method is 
essentially philosophical. It was through this method, that Turgot, 
who may share with Voltaire, Montesquieu and Hegel, the credit of 
having created the philosophy of history, arrived at a principle of order 
amidst the apparent confusion of variety of events. He could thus 
seize upon the history of man as a whole. In our view of historio- 
graphy, laws and manners, thoughts and aspirations constitute the 
very soul of history. Indeed, they are history p<^r excellence. Wars, 
anecdotes of kings, acts of Government are material and visible facts, 
and it is very easy to compile narratives of them. But their demand 
on our attention is not, in our opinion, more imperative than of the 
philosophical facts that can only be comprehended by the mind. Mon- 
tesquieu relates the reign of six emperors in two lines. We shall like- 
wise interest ourselves with more comprehensive things. 

Objective reality, moreover, is an illusion ; it must exist for some* 
1. Guizot : History of Civilisation, Vol, I, p. 5, 
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body to be noticed. When we accept this, we at once introduce the 
subjective element. Every historian, however self-effacing he would 
try to be, cannpt help putting something of himself in his own work. 
Our conventional historians would indeed protest and say that history 
must be very impartial. But this is a metaphysical absurdity. As 
Prof. A. F. Pollard maintains, "imagination** must stand in the fore- 
front of the qualities, that make the ideal historian. " Eliminate 
personality,** says Prof. Seton- Watson, "and you eliminate human 
nature, and what is history then but a wretched husk ? **^ Moreover, 
the historian is first and last a moral being. If he tries to press his 
personality out of his handiwork, it becomes mechanical and alien. 
Freedom demands that the historian shall recognise himself in his 
creation; the interest of history shall be, in the first instance, his 
interest. In any other sense, he is an annalist or chronicler; his 
initiative of thought and action in servitude to imperative objective 
facts. 

History, moreover, is not a mere record of fluctuations. 
Tennyson never doubted that, " through the ages one increasing pur- 
pose runs**; and this purpose is the measure of the progress attained 
by mankind. The multiple phenomena of history, of movement and 
change, do illustrate the working of Law. Law is not mere inter- 
pretation of change, but is the manifestation of development. Thus 
Muller Lyer accepts " Progress ’* as a fact of social development. 
As Bodin expressed long ago, " there has been through the ages of 
oscillations a gradual ascent.*’^ No doubt there is always change, 
for "history largely depends upon the will of men, which is always 
changing, every day new laws, new customs, new institutions.** 
But in all these shifting scenes, we do discover a tendency which 
compels the recognition of spiritual forces, if not a Spirit, in social 
development.**^ 

Our conventional historians, unfortunately, divert our attention to 
the accumulation of dead facts, in their despair of finding any principle 
of unity. They insist that all we need is facts, and more facts. 
Mere massing of detached facts, they never realise, is not history. 
History can never be an aggregation of events or happenings. It is 
only when we become conscious of the supreme significance of history 
as the realisation of the Spirit, of the manifestation of God in the 
human world, that we can rescue this branch of study from its present 
degradation. History reveals the presence of God. Through history, 
we obtain, as Flint says, “ a veritable increase of our knowledge of 

1. Article on " A Plea for Contemporary History** in Hisioryf Vol. XIV, 
No. 53. 

2. Quoted by Bury : The Idea cf Progress, p. 39. 

Shaik): Matthews : Spiritual Interpretation of History, p. 6. 
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God’s character and ways.” We discern the design of Providence, 
the fulfilment of God. The story of mankind, and more especially 
of India, is the record of the eternal quest to comprehend life in its 
spiritual unity. • 

We, therefore, urge with all the emphasis we are capable of, 
that we shall have to set aside received notions and begin with a novel 
approach in the task of reconstructing India’s past. It is time we 
realised the fallacy of our old conceptions of historiography. So long 
as our histories continue to be written from the standpoint of the 
mere “past,” of the mere “event,” our narratives would lack the tone of 
reality because divorced from life. Our plea is that history must, 
hereafter, be written from the standpoint of “life.” For history is the 
human epic, and nothing less. It is a titanic struggle for the realisation 
of freedom. 

The history of India, “with all the changing scenes, which its 
annals present, is this process of development and the realisation of 
the spirit; this is the true Theodicaea, the justification of God in 

History What has happened, and is happening every day, is not 

only not “without God,” but essentially “His Work.” 

The historian of India shall therefore not lose himself in the 
happening as such, but shall realise the Spirit which is the life-impulse. 
History, in other words, shall seek to justify the ways of God to men. 

Pratapagiri R. 


%. The language Is H^eTs ^ 
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So much attention has been concentrated on the ‘political’ side of 
the Round Table that comparatively little regard has been paid as to 
what difference economcally the Reforms are going to make to the 
people of India. The people of India want self-government undoubtedly 
because they want to breathe free air and tread proudly on a land which 
is free because it is self -governed. But they also want more food, more 
education, more hospitals, more drainage schemes, better sanitation — 
in a word, they look forward to enjoying those material amenities of 
civilised life which the peoples of the west now enjoy as a matter of 
course. All feat necessarily involves finance, and I am here concerned 
with examining how far the financial arrangements now embodied 
in the White Paper secure this desirable end. 

It may be of interest to glance at the following few indices of the 
economic background which denote the compelling need for large 


public expenditure on the social services : 

Births per 1000 ... ... ... ... 35*47 

Deaths „ $$ ... ... ... ... 25*05 

Hospitals and Dispensaries ... ... ... *0175^ 

Colleges and Schools ... ... ... *849* 

Railway Mileage per 1000 sq. miles ... ... 23 

Road Mileage ( metalled ) per 1000 sq. miles ... 65 * 

Literacy per 1000 persons ... ... ... 76 

Population employed in factories per 1000 persons .<. 6*3 

National Income per head ... ... Rs 75 or £5 12 6 

„ u » „ (Simon Commission) Rs. 100 or f7 10 0 

Average expectation of life at birth ... ... 23 


I may also point out that agricultural production per acre in 
India compares very unfavourably with that abroad ; while, during the 
last 10 years, the area imder “culturable waste other than fallow” and 

1, There are 1682 State ‘special hospitals’ for Railway, Police and 
other services, which, if taken into account, would bring the average to -02. 

2. There are 34,114 unrecognised institutions of a very low standard 
which, if added, would make the average >978. 

|f the unpietaUed roads are alw taken into account, the figure is 231^ 



70 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


“fallow land" have remained constant at 155 and 50 million acres 
respectively. 

These figures indicate in some measure the main fJroblem of India. 
The people are poor and therefore cannot afford a large payment 
of tax revenue. At the same time, they need a large public expenditure 
on the social services to reduce their poverty and enable them to 

pay more in taxes. They certainly cannot afford an expensive 

governmental machinery. One may well say that the Indian economic 
situation required a prudent Finance Member to bear in mind 

( 1 ) the very low taxable capacity 

( 2 ) the need for a cheap governmental machinery 

( 3 ) the need for a comparatively large expenditure on the 

social services. 

These necessary determinants of Indian public finance have been 
ignored in the past and are now sought to be ignored for the future as 
well. It is this neglect which has associated Indian public finance with 
Indian poverty ; and since the objective of a new India is the removal 
of this poverty, the people legitimately look forward under a new 
constitution to obtaining a financial system that will permit a large 
expenditure on national development for the improvement of both its 
material and human content. 

A sound system of public finance like this is associated in the 
Indian mind with a new government mainly because of historical 
reasons. Public expenditure and revenues, in India as elsewhere, 
have grown with amazing rapidity during the course of the last 70 
years. From a total of Rs. 436 millions in 1861, public expenditure 
debited to revenue reached Rs. 2252 millions in 1929-30, the last year 
for which I have consolidated figures for the provincial and central 
governments. Taxation was severely raised during the war and the 
period immediately following ; and later on, the three years following 
1929 have witnessed another period of a great rise in taxation. Pro- 
bably, India is the only example of a belligerent country whose taxation 
to-day stands far higher than it did immediately after the War. And 
yet, the government we are maintaining by this far greater expenditure 
Js one that very largely is as restricted in the scope of its functions and 
the exercise of its beneficent activities as its predecessor in 1861. A 
preat deal of the increase in revenue, brought about chiefly by increase 
m taxation— our revenue from customs and income tax developed 
mairiy as a result of a rise m rates-has been swallowed up in 
inflating the expense of a governmental framework that is not any 
the more efficient to-day than it was 70 years ago. The followinir 
table speaks for itself, ^ 
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Expenditure per 1000 persons in Rupees 



Essential 

Services 

Social 

Services 

Tax 

Burden 

18%6 

1810 

159 

1974 

1886 

2108 

166 

2073 

1896 

2142 

201 

2205 

1906 

2462 

277 

2562 

1912 

2514 

302 

2911 

1921' 

4511 

588 

5136 

1929 

4210 

876 

5402 


It is only during the last 10 years — after the introduction of the 
Reforms and a certain measure of Indianisation of the Services — that 
a tendency in the other direction is noticeable ; and even with that, the 
essential services — defence and maintenance of law and order — claim 
nearly 83 per cent, of the total expenditure ( on services excluding 
thoi^expenditure on civil works). Even the Percy Committee on 
Federal Finance ( 1932 ) find themselves forced to make a mild 
reference to this distressing fact.® Indeed, the dominance of this 
economically unproductive expenditure in the financial system of a 
country that essentially requires the dominance of productive expendi- 
ture® can be reasonably described as one of the chief causes of Indian 
poverty. For the effect to be removed, the cause needs removal ; 
and the only way to do that is to reduce the expenditure on the 
essential services. 

The long over-taxed British public may feel that the incidence of 
taxation in India is low and that I am not taking into sufficient account 
the possibilities of an increase. In that connection, I should like first 
to dwell on the general consideration that the lower the national per 
capita income, the greater is the burden of a given amount, more 
especially when you consider, to quote Sir Walter Layton, “ that an 
unusually small proportion of the revenue raised is used in services 
which are of direct benefit in raising the status of the masses of the 

1. Figures for expenditure on army and civil departments of Govern- 
ment of India are for 1922-23, as those for 1921^22 are inflated by the War. 

2. “The opinion is widely held in India that the cost of government 
already exceeds what can properly be borne by a predominantly agricultural 
country, and it would be deplorable if the first result of the reforms were a large 
addition to the overhead charges of Government/ —Report, p. 16. 

3. Discussing Indian Expenditure, Sir Walter Layton points out: “Wise 
expenditure on social services and particularly on health and education should 
be remunerative in the sense of increasing the wealth-producing power and, 
therefore, the taxable capacity of a country. Security is, of course, essential, 
if production is to develop; but it cannot be claimed for expenditure on 
defence either that it is a mere redistribution of income or that it promotes 
production efficiency.'— Simon Commission's Report, Vol. II, p. 216. 
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people.”^ Then again, a primary classic land of villages, agricultural India 
is too poor to aflTord even from the fiscal point of view any increase in 
indirect taxation ; as a matter of fact, statistics of s^lt consumption 
have proved that even in the case of such a necessity^ consumption 
reacts rapidly to a rise in duty, while increases in customs duties on 
imports have also produced a noticeable reaction. Indirect taxation is 
already high in India, while direct taxation, on account partly of the 
small number of rich people® and partly of the high rates of duty, does 
not possess much elasticity. The other chief items of revenue — land 
revenue and excise — are notoriously inelastic, while probabilities of 
additional provincial taxation are exceedingly remote even if there did 
exist possible sources. 

The situation can truly be described only as a vicious circle. 
Taxation is heavy because it is badly spent ; and a continuance of exist- 
ing bad spending inevitably means that you cannot get additional reve- 
nues by taxation to redress it. Whereas, if once the vicious circlfe is 
broken, and taxation not being raised, more is spent on the social ser- 
vices, production will increase ; tax yield will increase ; and more will 
become available for expenditure on the social services. It is the 
initial push which is needed, and that can only come from a reduction 
in the expenditure on the essential services. 

How far does the new Constitution make this ix)ssible ? An 
answer to this question takes one straight away into a discussion of 
the vexed problems of Indian federal finance. Confining myself to the 
financial relations between the British Indian Government and the 
provincial governments, I may say that to some extent the question 19 
identical with that of essential v, social services. The central govern- 
ment is almost solely concerned with the essential function of defence ; 
its other functions are largely ancillary. The provincial governments, 
on the other hand, have charge of the nation- building departments ; 
education, medical relief, public health, industries, agriculture— these 
are all provincial subjects. This, of course, does not tell the whole 
story. The central government performs ‘social’ services when it 
maintains scientific departments and grants subsidies ; the provincial 
governments perform ‘ essential ’ services— to a much larger extent 
than the central government performs social services— when they 
maintain law and order and spend money on police, jails, courts and 
general administration. During the year 1929-30, e.g., the central 
government spent Rs. 711 millions on essential services as against 
Rs. 27 millions on social services ; the provincial governments, on the 

1. Simon Commission’s Report, Vol, II, p. 238. 

2. In 1929, the number of people paying income-tax with annual incomea 
exceeding £150 were hardly 300,000. 
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other hand, spent Rs. 225 millions on social and economic services as 
against Rs. 404 millions on essential services. And it is symptomatic 
of the dominante of * essentials ’ in Indian public finance that the 
almost wholly ‘ unproductive ’ central government should have a 
revenue equal to that of all the provincial governments put together. 

In a sense, one can say, the running thread of Indian public 
finance — ever since Lord Mayo’s decentralisation scheme of 1870 — has 
been the struggle of the provincial government to increase its resources 
at the expense of the central government ; and it was the minor success, 
which it obtained in 1921, that enabled the social services to gain a 
little at the expense of the essential, in the period 1921-1931. But 
the Meston Settlement of 1921 left the provincial governments, with 
their expanding needs, only diminishing or at best constant resources ; 
while to the central government, with its diminishing needs, it gave 
expanding resources. 

The viciofts principle which weighted the scales in favour of the 
‘ unproductive * central government still seems to hold sway, signifying 
the continuing dominance of the essential services. It is interesting to 
watch the progress of this ‘demon’ down the Round Table. 

The Second Round Table Conference appointed a sub-committee,^ 
under the Chairmanship of Lord Peel, to consider the whole question 
of federal finance. This committee admitted that “provincial expendi- 
ture, more particularly on * nation-building * services, may expand into 
fresh channels, whereas the range of Federal expenditure is more con- 
fined”® and “ there may be a natural and a proper tendency for Pro- 
vincial and States’ Expenditure to increase, despite economies, and for 
Federal expenditure perhaps to decrease.’' And they decided unani* 
mously that with the exception of the super-tax on companies, the net 
proceeds of the income tax should be redistributed to the provinces. 
Fearing a federal deficit, they recommended that contributions should 
be required from the provincial governments ( the exact amount and 
basis to be determined by a later fact-finding committee ) ; but they 
also laid down : 

“ We further propose that, not merely should it be the declared 
object of the Federal Government, as its position improves, to reduce 
and ultimately extinguish the contributions, but the constitution should 
specifically provide for their extinction by the Federal Government 
by annual stages over a definite period^ say^ ten or fifteen years 

1. Among others, Majors Elliot and Stanley, and Mr. Pethick Laurence 
were members of this Committee. 

2. Indian Round Table Conference (2nd session). Sub-committees" 
Reports, p. 24. 

3. Italics ihine* 

; 
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The fact finding Committee with Lord Eustace Percy as chairman 
— it is curious to note that while this committee contained two repre- 
sentatives from Indian States there were none from' British India — 
worked out the details of contributions,^ the net result being that out of 
a total of Rs. 135 millions from the income tax, 85 millions should be 
retained by the Federal Government and 50 distributed to the pro- 
vinces, As regards the * automatic extinction* of these contributions, 
however, the Percy Committee were of opinion that, “ on the data now 
available, it is impossible to specify an annual rate of reduction of con- 
tributions or a definite period within which it could be anticipated with 
reasonable certainty that the natural growth of federal revenues, at the 
rates of taxation we have assumed, would enable the Federal Govern- 
ment to extinguish these contributions altogether. The demon of the 
* essentials * had regained one foothold. 


Province 

+ Surplus or 
— Deficit on 
the basis of 
present pro- 
vincial reve- 
nues 

Share of 
income tax 
( figures in 
lakhs of Rs. ) 

Full contri- 
bution pay- 
able propor- 
tionately to 
the amount 
under 
column 3 

Contribu- 
tion pro- 
posed 

Final 

Surplus 

Madras 

Bombay (excluding 

— 20 



1,83 

1,1b 

1 

1,41 

22 

Sind ) 

1 — 65 

3,22 

2,03 I 

2,48 


Bengal 

1 -200 

4,05 

2,55 : 

2,05 

i nil 

United Provinces... 

i + 25 1 

1,23 

78 

95 

53 

Punjab 

! + 30 I 

91 

57 ; 

70 

' 51 

Bihar and Orissa... 

- 70 1 

1.07 1 

68 

35 

2 

Central Provinces, 

- 17 1 

59 1 

37 ; 

37 

5 

Assam 

— 65 1 

i 

29 1 

18 ; 

nil 

-36 


Compiled from Tables IVA and IVB, Percy Committee's Report, pp. 22 23. 

Then came Sir Samuel Hoare’s statement to the Third Indian 
Round Table Conference on 6th December 1932 emphasising the im- 
portance of Federal solvency. “As matters stand, therefore, the centre 
cannot surrender any substantial portion of its revenue; and if the 
Peel plan were applied in the present circumstances, this would merely 
mean that the proceeds of the income tax would be transferred and the 
whole amount taken back in the form of contributions.*’^ Sir Samuel 
Hoare suggested a constitutional division of income tax receipts 
plus, of course, contributions. The third Round Table Conference 
was acquiescent; and the White Paper on Indian Reforms accordingly 
provides : * 

« Conference (2nd session). Subcommittees* 

Reports, p. 32. 

2. Percy Ck)mmittec*s Report, p. 17. 

3. Article 57 ( page 29 ), The White Paper. Cmd. 4263, 1933 

4. Indian Round Table Conference ( 3rd Session ) Report, pp. 58-59. 



FINANCE AT THE INDIAN ROUND TABLE 


75 


*‘{l) Corporation Tax, and receipts from the income tax on 
officers in Federal Service, and the tax attributable to Chief Commis- 
sioner’s Provinces or other Federal Areas, will accrue to the Federal 
Revenues. 

(2) The* remaining net proceeds will be divided between the 
Federation and the Governor’s Provinces, x per cent, being assigned to 
the former and the remainder to the latter ; x not to be less than 25 per 
cent and not to be more than 50 per cent. 

(3) Federation to have right of surcharges on taxes on income.” 

In addition, there are to be contributions from the provinces, to be 

taken as a block amount from their share of the income tax ; these con- 
tributions to be extinguished in ten years, unless the Governor General 
decides not to do so. 

When considering this arrangement, one has to bear in mind the 
following essential determinants of any scheme for Indian federal 
finance : — 

(1) The revenues of the Federal Government are elastic; but 
provincial revenues are notoriously inelastic.' 

(2) The possibility of increasing revenues — both Federal and 
provincial — by new taxation are very remote ; this is particularly true 
of the provincial governments. 

(3) The provincial governments are in far greater need of money 
as their spheres include the main nation-building departments ; while 
the central government has as its main function only defence. 

(4) If increased expenditure on social services is desirable, then 
increase of provincial revenues becomes absolutely necessary; the 
central government spends on social services only of what it 
spends on ‘ essential ’ services, while the corresponding proportion for 
the provincial governments is nearly thirteen times larger. 

(5) The only way of increasing the provincial revenues is, as 
the Government of India themselves pointed out in their despatch on 
constitutional Reforms,* by surrender to provincial governments of 

1. To quote Sir Walter Layton: “From now onwards any increase of re- 
venue from existing resources— except receipts from large irrigation schemes 
in the Punjab and Sind— is likely to be small. The stagnation of other revenues 
will affect all provinces alike.’ —Simon Commission's Report, Vol. II, p. 235. 
Also cf. the Percy Committee: “ Provincial sources of revenue are, for the most 
part, comparatively inelastic and cannot be expected to respond as quickly as 
central revenues to a recovery in economic conditions.”— Report, p. 5. 

2. “ We should also be glad to see as much latitude as possible allowed in 
framing the schedule of provincial taxes ; but the provinces will have to rely, 
in the main, upon the gradual surrender to them of the central revenues from 
salt and personal income tax.”— Cmd. 3700, 1930, p. 63. This fact is also ad- 
mitted by Sir Malcolm Hailey in his memorandum on federal finance. H. C, 
in (Ul)* 
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some of the central revenues. And yet, under this new arrangement, 
only a part of the income tax is going to be transferred ; but, what is 
given will be taken back by the central government m the shape of 
contributions. The provincial governments are just to carry on, with 
their budgets just balanced ; where they cannot, there will be subven- 
tions from the centre, such that provinces which otherwise might have 
had a surplus will pay for those who have a deficit ; and, in the words 
of the Secretary of State for India, “ these subventions would do no 
more than start the deficit Provinces on a hare subsistence level. But 
if there is not enough money to go round, they must tighten their belts 
and wait for better times and the erstwhile surplus-budget pro- 
vinces^ will presumably also tighten their belts and wait for better 
times. In the meanwhile, the Federal Government will balance its 
budget, “ fulfil its obligations and remain solvent **. 

The final stage in the triumphant progress of the ‘demon* of essen- 
tial services is reached with the memorandum submitted by Sir Mal- 
colm Hailey to the Parliamentary Joint Select Committee on the 
India White Paper. With a wealth of detail it was proved that the 
financial position of the centre was in danger and a significant appendix 
hinted at the dangers of depriving the centre of any of its existing 
financial resources. Sir Samuel Hoare, using the memorandum as 
the basis for a further statement, was more explicit. “ I think it is 
most important to emphasize the fact that, so far as we can see, for 
quite a number of years to come, there is no orange to divide up in 
India between the centre and the provinces. The fact that does 
emerge, any how, in my mind as definitely as any other is that for 
some years to come the central Government, whether it be the present 
Government or whether it be a Federal Government, will need sub- 
stantially its present resources if the credit of India is to be maintained 
and if its financial obligations are to be met.’* The Secretary of State 
therefore ventured to impress upon his friends among the Indian dele- 
gates. “With the best will in the world, if we are to have a stable 
Central Government, if Indian credit is to be maintained, and if Indian 
commitments are to be met, there is no sum at the moment to be divided 
up amongst the Provinces other than, say, a part of the jute tax or 
some such payment of that kind for dealing with the very exceptional 
position of Bengal.” The last hope of the provinces obtaining even a 
claim to a share in the proceeds of the income tax had now disap- 

1. The * bare subsistence level ’ finds another honourable expression in Sir 
Malcolm Hailey’s memorandum. 

2. If Rs, 50 milUons of income tax receipts were transferred to the pro- 

vincial governments without countervailing contributions, there would be 5 
surplus-budget povinces, with a total estimated surplus of Rs. 25milKomL-- 
Percy Committee*s Report, p. 22. , ^ 
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peared. The Indian Social Services were to be crucified on the 
cross of Indian stability and credit. No wonder Indian literacy, 
Indian wealth ^nd Indian happiness receded in dismay before the 
advancing i^ajesty of the ‘stable* central Government and its 
* fulfilment of obligations 

It may be retorted — well, what is wrong with it ? It is all very 
unfortunate, but surely the Federal Government must maintain its sol- 
vency ! We hope it will not be added as well that the social services 
can wait for better times; for our main contention has been — that 
better times will not arrive till the social services expand, and you 
cannot answer me by saying that social services cannot expand 
till better times arrive. The vicious circle must be broken and 
that can only be done by a substantial increase in the expenditure on 
these services. 

That brings us to our second main contention in this paper, viz., 
that it is possible for the federal government to surrender some of its 
revenues — we would suggest for surrender the income tax and the 
excise on salt — and without calling for provincial contributions, still 
“ fulfil its obligations and maintain its solvency.’* By transferring the 
items we suggest, the central government will lose a net revenue of 
Rs. 180 millions ; and its effect on the budgetary position w’ould be, 
on the basis of the forecast of the Federal Budget compiled by 
the Percy Committee, a deficit of Rs. 145 millions. For reasons 
explained in an appendix to this paper, we cannot accept the Percy 
Committee's estimates of federal income ; we would reduce them 
by Rs. 44 millions. Their estimates of expenditure, leaving defence 
alone for the moment, will have to be increased by Rs. 20 millions, 
in view of the subsidies necessary for the two new provinces of Orissa 
and Sind. So that on the basis of the Percy estimates — ^ap- 
propriately revised — our proix)sals will invohe a federal deficit of 
Rs. 220 millions. Will that not mean federal insolvency and inability 
to fulfil obligations ? 

A word about this ‘fulfilment of obligations’. The normally- 
minded Englishman primarily associates this phrase, when used in 
connection with the budget, with the payment of interest ; and aware 
as he is of the large sterling obligation of the Government of India, 
he is keen on Federal fulfilment of obligations. May we give a short 
picture of the obligations of the Government ! 

On 31st March 1932, the Government of India had a total interest- 
baring obligation (including sterling loans) of Rs. 12,121 million^ 
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against which there were interest-yielding assets' of Rs. 9632 millions, 
leaving a total of Rs. 216 millions as obligations not covered by specific 
assets or cash. The interest on these, at 5 per cent.^^ would amount 
only to Rs. 10*8 millions ; and against this 10*8 millions, the net 
contribution which the Railways make to general finance is at least 
Rs.50 millions. This deficit, therefore, cannot really affect the interest- 
paying obligations of the Government of India. The nervous English 
investor need spend no sleepless nights worrying over the intricacies of 
Indian federal finance.^ 

What these suggestions will affect is the power of Government to 
maintain unimpaired its present scale of expenditure, and that means 
chiefly the military budget. The Percy Committee assigns the military 
budget Rs. 470 millions out of a total federal expenditure of Rs. 801 
millions. If the expenditure on ^ Frontier Watch and Ward * is also 
included, the percentage of the total expenditure spent on ‘ defence * 
rises to nearly 61. It has long been held by Indian economists, and 
with justice, that with a much smaller expenditure — say Rs. 270 
millions — the function of the defence of India can be as efficiently dis- 
charged as it is to-day. The reasons for the present inflated character 
of the military budget are mainly political and are traced below under 
the heads of the strength, composition and post-war growth of the 
Indian Army. 

The strength of the Army . — The total strength of the Army in 
India was 316,670 in 1931 ; of these, the fighting services proper — 
excluding Administrative and Military Engineering services — numbered 
246,788, with an Officer personnel of 4,200. The present numerical 


1. The details are : 

Capital advanced to Railways 

Capital advanced to other Commercial 

Departments 

Capital advanced to Provinces 

Capital advanced to Indian States and 
other interest bearing loans 

Total 


( millions Rs. ) 
7523‘3 

254*8 

16496 

204*3 

9632*0 


held 


on 


333*7 


Cash bullion and securities 
Treasury Account 

— Cmd. 4161, 1932, p. 19. 

2. For people who still doubt, let us quote the satisfying and retpeo 
table authority of the Financial Correspondent of the London Times* “The 

expressed in sterling amouiited to 
£909,400,000 of which £726,700,000, or nearly 80 per cent, is represented by 
intaest-yielding assets. Interest from these assets, however, together with 
additoMl net profit derived from commercial departments, has in the past 
sufficed to meet the interest on the whole public debt.” — loth May, 



&l^(ANCE At tilE Indian round table 


strength of the Army is far greater than is necessary strictly for the 
purposes of Indian defence. This excess strength is due to several 
causes. • 

(a) An unreasonable fear of Russian invasion has resulted in 
a forward frontier policy which requires a military 
strength considerably greater than that necessary for the 
defence of the Indian plains. On this matter, opinion 
has been divided even in members of Government, and 
the * civilian* has looked askance at the ' militarist ’ 
straining the Indian budget. It may be useful once more 
to make clear how illusionary this bc^ey is, and for that 
purpose, I would like to quote Colonel Hanna who had 
active experience on the Frontier. He pointed out that 
Russia possesses no base in Central Asia for the organi- 
sation and supply of a large army ; that the acquisition 
•of Afghanistan would not furnish her with one, and, 
therefore, she must remain, for all purposes of an invasion 
of India, hundreds of miles away ; that the Transcaspian 
Railway is hampered by want of water and is open to 
Persian attack and that if it were extended further, it 
would be in constant danger of ‘sandstorm or snowstorm, 
earthquake or flood*, and open to the attacks of the 
Afghan tribes, and therefore this Railway is a precarious 
means of communication ; that in any case Russia would 
be in the necessity of organising a large animal transport 
train ; that Central Asia and Afghanistan cannot supply 
the beasts of burden sufficient to move a force adequate 
to such an enterprise ; that their numbers, even if they 
can be obtained, would make it impossible to feed them ; 
that if all these difficulties were overcome, there is no 
point within striking distance of British territory w-here 
a Russian army could halt to concentrate and recruit, 
and that by whatever route it might elect to advance, 
by one line or many, it would always enter India in a 
succession of very small bodies.**^ 

As a more recent observation (December 1932), we would like to 
quote Mr. F. G. Pratt, C. S. I., I. C. S. ( Retd. ), until recently 
Commissioner of Northern Division, Bombay Presidency.’^ 

“Cut out the ‘Russian* menace, obliterate the visions of a Soviet 
Napoleon leading vast hordes of Russian peasants over 
hundreds of miles of wild and trackless and mountainous 

1* Quote(] from Vakil : Financial Dwcbpments in Modern India, 

2. Iha Aiilttory Burdm on Inda, p. 7. 
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country for the conquest of India and what other dangers 
call for insurgence ? Afghanistan ? In order to maintain 
friendly relations, must Indian diplomacy be equipped 
on a world- war scale ? The North West, Frontier ? It 
is more secure and peaceful to-day than it has been for 
a generation. A network of motor roads has been 
spread over Waziristan, and its key positions are occu- 
pied by strong permanent garrisons of regular troops.** 

In final support of our contention, we would draw attention to the 
pacts of non-aggression recently signed by Russia with all her 
neighbours, including Afghanistan. There is no reason why the Indian 
Government should not make a similar pact with Russia. It is also 
evident that with her present internal programme and an aggressive 
neighbour in Manchuko, Russia is too occupied even to dream of an 
armed invasion of India. 

(6) The Indian Army has been often employed outside India for 
Imperial purposes — there were 19 such occasions 
between 1838 and 1920— and even the Simon Commis- 
sion frankly admitted the Imperial importance of the 
Indian Army. 

This Imperial significance is bound to increase with every step 
taken in disarmament and reduction of land and air forces by the Great 
Powers in Europe. 

( c ) The Indian Army is a reserve force for quelling internal 
disturbances of a revolutionary character against the 
British Government in India. 

( d ) Partly by reason of the peculiar composition of the Army 
and partly on account of some unknown reason of 
military policy, the Indian Army is always maintained 
on a war-time basis. 

It is clear, therefore, that the size of the Army could be considerably 
reduced without affecting in any way its essential efficiency for Indian 
defence. 


J^°*f°f^onoftheArmy.-^vtx since the so-called Mutiny of 
1858, a fixed ratio 1ms been observed between the British and Indian 
^r^nnel in the Army ; this ratio, needless to say, is determined on 
i^o iAcal ^oundsofdangerto the British Government in India and 
not onmthtary grounds of efficiency for Indian defence. And to-day, 
t^ Indian Army consists of two sections-one a British Army, a 
^r part 0 the British Army, all British, privates and offiLs, 

! mafo f f n fodian privates and 

a majority of British ofScers, with a total strength of about 180,000. 
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The importance of this particular racial composition — maintained 
for political reasons — in swelling the expenditure on defence is clear 
when it is remembered that a British soldier costs nearly four times as 
much as an Indian soldier ; while a British officer costs more than 
five times an*Indian officer. 

As a matter of fact, in 1932-33, 58,841 British officers and 
soldiers drew an annual pay of Rs. 82 millions as against Rs. 39 
millions drawn by 162,775 Indian officers and soldiers. Even allowing 
for a higher rate of pay to Indian officers and retaining a large British 
officer-personnel, it is possible, with the same total expenditure, for 
India to have an army three times its present size if it was made 
Indian in composition. 

In addition to such large differences in pay, the British element 
involves other heavy differential charges. Thus, in the same year, 
the kit and clothing allowances for 58,841 British troops cost Rs. 4*94 
millions, while that for three times this number of Indian troops cost 
only Rs. 4*25*millions. The Indian Medical Services — specially main- 
tained for British troops — has 860 officers with King’s Commissions ; 
while there are also such special additions to the expenditure such as 
those on military dairies, chaplains, hill sanatoria and depots, educa- 
tional and institutional establishments of a special character and 
contribution to ‘National’ Health and Unemployment Insurance 
Funds. 

Indianisation can, therefore, effect a large reduction in military 
expenditure without affecting efficiency. 

Post-War growth , — The two items mentioned above operated 
even before the War. We must now^ take into account the further 
fact that the post-war expenditure on the Army has increased enor- 
mously as compared with its pre-war level. To quote Sir Waiter 
Layton : “ Again, the total is not only high in itself and as compared 
with other countries, but it has also greatly increased as compared 
with the pre-war situation, India, in fact, has not obtained any relief 
from the greater sense of world security, wffiich has succeeded the 
World War. On the contrary her defence expenditure has risen even 
after allowing for the rise in prices and has grown more rapidly than 
in other parts of the Empire.”^ To-day prices have fallen below the 
pre-war level, and yet expenditure on defence is nearly 80 per cent, 
higher. This is not merely due to an enormous increase in the pays 
and allowances of troops after the war ; it is also due to a mad search 
after a super-efficiency on the part of the Army Authorities in India. 
As the Army Sub-Committee of the Central Retrenchment Committee 
observes : “ Efficiency must have meant to the military admi- 

1. SimomCommisilcm's Report, Vd. H p. 217. 

K 



iOURNAL OF feE UNIVERSItV OE BOMbAV 


8 ^ 

nistration, fresh from the experience of the great war, standards higher 
than those that may be considered necessary to-day. Immediately 
after emerging from the war, it was probably forgotten that any peace 
system which is not extravagant in establishment musf necessarily be 
profoundly modified to meet abnormal emergencies and that the peace 
system can only be adequate for the ordinary purposes for which the 
Army in India is maintained and the normal contingencies which it 
may be expected to meet.’*^ There is, therefore, room for reduction in 
expenditure even if the Army were to retain its present numbers and 
the existing British element. 

It is not only expenditure on defence that is inflated on account of 
non-military reason ; civil expenditure as well — the maintenance of an 
administrative framework — costs much more in India, not only with 
reference to Indian standards of life but also with reference to what 
the members of the Superior Services would get in alternative occupa- 
tions. If the criteria laid down in the evidence of the Controller of 
the Establishments Department of the Treasury and endorsed by the 
Tomlin Commission on Civil Services^ were applied to Indian salary 
scales, the Government of India would stand convicted of an unneces- 
sary extravagance. Even admitting that the salaries at present paid 
to British members of these services were ‘ economic their influence 
in raising the salaries of their Indian colleagues in the same services 
above the economic level and similarly affecting employment in the 
higher grades of all semi-public services is undesirable. It cannot also 
be denied that the continuance of British recruitment has reference not 
so much to administrative efficiency as to the ^ poUticaV need for a 
reliable cadre in times of constitutional breakdown. 

Now, under an Indian Government, the people expect these evils 
to be corrected and they believe that a Federal Chancellor will be able 
to find money for the social services by economising on these essential' 
services without disturbing their efficiency. This he can do, for the 
present military and civil framework of the Indian Government is 
extraordinarily expensive, both absolutely, and even more so, relatively 
to Indian needs and standards of living. And yet that is precisely 
what the new Chancellor cannot do under the new constitution. 
Defence is a reserved’ subject and the military budget is non-votable* 
The salaries of the civil and other services are guaranteed, and British 
recruitment is to continue for the civil and the police services.* The 
Indian Government cannot even abolish posts— however unnecessary 
they may be— if those posts happen to be in the civilians’ preserves. 
Under the circumstances, of course, it would be impossible for the 

1. Interim Report, 1931, p. 8. 

2. Pp. 83-84, Report 

8. A statutory enquiry is promised after five years. 
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Federal Government to surrender income tax and salt to the provincial 
governments ; the provincial governments cannot, therefore, increase 
their expenditure on education or medical relief ; and the people will 
find that they have obtained under the new dispensation no material 
difference to their circumstances and, being as realistic as Sir Samuel 
Hoare, they will find but a poor compensation in the no doubt 
entertaining but slightly vacuous picture of an Indian Federal Prime 
Minister and eleven Indian Provincial Prime Ministers. Tightening 
of the belt is no answer to a hungry stomach. England will not have 
solved her Indian problem by this financial settlement. 

What we would like to suggest, of course, would be the transfer of 
power without any of these safeguards. It is always a good policy, 
when you are giving, to give generously. But since safeguards have 
become to the simple-minded Englishman almost the only thing he has 
been told abc|}it the White Paper, it might be rather shocking if he 
finds them suddenly removed. But it must be realised that the 
safeguards are the result of British distrust of Indian good faith, and 
they are inflicting on the Indian Budget an expenditure which is 
unnecessary for Indian purposes and which — what is even more to the 
point — the Indian budget cannot afford to bear. We suggest therefore 
that the expenses of the British portion of the Indian military budget 
should be borne by the British exchequer. We estimate this figure to be 
between £ 16 and £ 17 millions.^ The Englishman can, by such a 
financial settlement, not only feel generous and charitable, but he will 
also have the righteous satisfaction of knowing that he is paying for 
his own idea, and he will also know that he can stop paying as soon as 
he gives up the safeguards. Besides, the British Army in India gives 
him trained soldiers in place of raw recruits and has in the past served 
to get commissions for poor but competent fellow countrymen of his. 
Finally, if some such financial arrangement is not made, the Federal 
Chancellor will never be able to balance his budget, and he will 
certainly never be able to surrender any resources to the provinces. 
Altogether, if His Majesty’s Government will give India self-govern- 
ment and yet hedge it with safeguards that are not only politically 
nauseating but economically expensive, they may as well pay for their 
political prejudice. Not the least important argument in defence of 
our scheme would be the argument of placing the responsibility of 
paying on those who are spending the money. The Secretary of State 
for India became quite a popular topic in the House when his salary 

1. This estimate is based on a careful study of the detailed figures under 
the different budgetary heads of the Final Budget Estimates of Expenditure on 
]^fence services for the year 1983-34 (published by the Government of India). 
The figures given in the text refer to the year 1982-33. 
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wfis placed on the British estimates ; similar salvation might await the 
Indian military budget when a part of it is placed on the British 
ostimates. ' 

Gonville & Cccius College, Cambridge. V. K, R. V. Rao 


APPENDIX 

A note on 'The Federal Forecast' made by the Percy Committee. 

The Percy Committee compiled a federal budget showing an 
estimated surplus of Rs. 45 millions, wdth an expenditure of Rs. 801 
millions as against a revenue of Rs. 846 millions. The revenue 
estimates were made up as under — 

(Millions of Rs.) 


Customs Net 503*0 

Salt „ 55-5 * 

Opium „ *5 

Railway n 50*0 

Currency and Mint „ 38*0 

Income Tax „ 172*0 

Miscellaneous ordinary 16*6 

„ Reparations 3*0 

State Contributions 7*4 


In Appendix I to their Report, the Committee go into the details 
of their estimates and point out that their figures are based on 

(1) Rates of taxation as levied by the Finance Act of 1931. 

(2) Expectation of a restoration of trade and other economic 
Conditions to pre-1929 level. 

(3) Separation of Burma. 

It seems to me that proceeding on their own assumptions, the 
committee’s figures under some heads require revision. 

Customs : — 

Let us proceed on the basis of pre-1929 volumes and 1931 rates : 
the total yield would then be, taking the budget expectations from the 
increase in rates,^ Rs. 655 millions, made up as under 

1. Report, pp. 4>5. 

2. It may be objected that the budget estimates for 1929 were low; but 
the revised estimate of 1929 did not show any appreciable difference as 
compared with the budget estimates for that year ; then again, the budget 
estimates for 1929 must have been based on the revised estimates of 1928, 
and 1928 wm a particularly good year. Moreover, one cannot baa^ foe India, 
revenue estimates on the basis of a bumper year. 
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(Millions of Rs.) 


1929-30- 

-Budget Expectations 


512*1 

1930-31- 

-Budget estimates from 

increased 


• 

taxation 

••• 

42*5 

1931-32- 

-Budget estimates from 

increased 



taxation 


93*2 

Addition 

to Budget estimates from 

increased 



taxation for 1931-32 by tV 

to allow 



for the fall in the revised estimates for 



1930-31 ... 


6*6 



Total 

654*5 


Deduct — Loss due to Separation of Burma ... 49*8 


Net total 604*7 

The rates of duties in 1931, however, were high and showed a 
tendency to diminishing returns. Thus, while the value of imports 
fell in 1930-31 and 1931-32, 31 per cent, each time, the fall in the 
revised estimates of revenue from customs as compared with budget 
estimates was by 18 and 14*4 per cent, respectively. Even this per- 
centage fall is not quite a complete picture, as a fair proportion of 
import duties in India are ‘ specific ’ and the volume of trade had not 
been affected quite in the same way as the value. In estimating 
revenues on the basis of the 1931 rates, therefore, it is necessary to 
make some deduction on this amount. A reasonable amount would be 
Rs. 35 millions. Then again, it must be remembered that of the 
remaining Rs. 570 millions, Rs. 210 millions w^ould be receipts from 
special protective duties ; but obviously, it is impossible to expect the 
imports of protected commodities to remain constant in volume, on a 
moderate estimate. We may deduct on this account Rs. 65 millions 
or about 31 per cent, of the receipts from protective duties. Two 
further deductions remain to be made. The cost of collection is 
Rs. 9 millions, while an amount of Rs. 11 millions is credited to the 
Road Fund from the customs revenues. 

The net receipts from customs which can be expected is, on a 
fairly liberal estimate, Rs. 485 millions. 

Currency and Mint : 

The Percy Committee expects Rs. 30 millions under this head. 
No explanation is given as to how the Committee arrives at this huge 
net total. The average revenue from this head for the five years 
ending 1929-30 — a representative period — was only Rs. 27*8 millions; 
and the whole of this will not accrue to the Federal Government, for 
the Reserve Bank will claim a part as its share. Even the Govern- 
Ki^nt of India* were frankly sceptical as to the assistance whi<?h this 
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item could afford to the central revenues.' Even if we are very liberal 
and deduct only Rs. 10 millions as due to the Reserve Bank, the 
remainder left as net receipts under this head is only Rs. 18 millions. 

Miscellaneous Items : 

The second item under this head is Rs. 3 millions on account of 
Reparations ; but in view of recent developments, it will have to be 
omitted in reckoning Federal revenues. 

The first item under this head— designed ‘ordinary’ — is expected 
to yield normally Rs. 16*6 millions, and no explanation is given as to 
how this figure is arrived at. The average figure under this head for 
the five years following 1925-26 was only Rs. 7 millions. We are, 
therefore, reducing this figure by Rs. 8 millions leaving a remainder of 
Rs. 8*6 millions as expected under ‘ordinary miscellaneous revenue’. 
The total deductions that I make on the Percy forecasts of Federal 
revenue are as under ; — 

( Millions^’of Rs. ) 


Customs 18 

Currency and Mint • . . . 20 

Miscellaneous items . . • . 11 

Total . • 49 


To be quite on the safe side — the safe side in this case being a liberal 
estimate of revenue receipts — I shall reduce my own figure by Rs. 5 
millions ; that leaves a total of Rs. 44 millions by which the Percy 
forecasts will have to be reduced ; leaving a total of Rs. 802 millions 
as estimated Federal Revenue as against an estimated Federal 
Expenditure of Rs. 801 millions. 

But these figures omit to take into account certain recent events. 
His Majesty’s Government have decided to create two new provinces 
— Sind and Orissa — involving a Federal subvention of Rs. 20 millions, 
and thereby increasing the estimated Federal Expenditure to Rs. 821 
millions. 

1. “ The propriety of treating the present receipts as normal revenue may 
well be regarded as doubtful, and we feel definitely that it would be improper to 
treat it as a source which could be drawn upon in order to surrender central 
revenues to the provinces. The difficulty will become more clearly apparent 
when a Reserve Bank comes into existence. Under clause 46 of the Reserve 
Bank Bill of 1927, the central government was, it is true, to be entitled to a 
share in the profits of the bank both during the period when it was building 
up its reserves and afterwards. The profits, however, would be much less than 
the interest we now take to revenue, and, in addition, the Government of India 
would, under the Reserve Bank Scheme, be left with the responsibility for the 
disposal of surplus silver, so that any profits might be far more than swallowed 
up by losses on these sales." 

pp. 55-66, Cmd, 
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At the same time, the Federal Revenues estimated by the Percy 
Committee will have to be reduced. The White Paper provides for 
the transfer to Bgngal of half the proceeds of the export duty on jute, 
which will reduce the Federal revenues by Rs. 23*3 millions it also 
provides for the transfer to the provincial governments of one half of 
the receipts from the personal income tax ; this will reduce the Federal 
revenues by Rs. 67-5 millions. The revised estimates would then be 

( Millions of Rs. ) 

Federal Revenue ... 711*2 

Federal Expenditure ... 821*0 

Deficit ... 109*8 

If we assume that the Federal Government retains as provincial 
contributions Rs. 49*3 millions,^ then the deficit works out at Rs. 
60*5 millions. The Federation, then, will start with an initial deficit 
of Rs. 60*5 millions. In addition, according to the White Paper, it will 
have to surrenc^r within 10 years the provincial contribution and the 
tributes from Indian States and, furthermore, make cash payments 
to some Indian States as compensation for territory surrendered.^ This 
works out to a total of Rs. 60*4 millions made up as under : — 

( millions of Rs. ) 

Provincial Contributions ... 49*3 

Contributions from Indian States ... 7*4 

Cash Compensation to „ „ ... 3*7 

Applying the proposals of the White Paper to the situation dis- 
covered by the ‘fact-finding’ committee in Indian Federal Finance, it 
seems that the Federation will start with an initial deficit of Rs. 60*5 
millions and will find its burden increasing within ten years by Rs. 60*4 
millions. Nor can the provincial governments meet this deficit, for they 
will just be balancing their own budgets. The position appears hope- 
less, but it is the writer’s opinion that the Gordian knot can be cut 
and it is only a drastic scaling down of the Indian military budget 
that can effect this. 

1. In 1929-30 the export duty on jute yielded Rs. 46-6 millions. 

2. It cannot retain the whole of the 67*5 miUions that will be transferred ; 
Sir Samuel Hoare has declared that the Initial deficits of the provinces will 
be met by the Federal Government. Excluding Bengal, these deficits amount to 
Rs. 23*7 millions on the basis even of the admittedly conservative Percy forecasts 
of provincial finance (p. 5~-Report). Deducting from this Rs. 5*5 millions, 
which they estimate would be the combined surplus of United Provinces and 
the Punjab, there is left an aggregate of Rs. 18-2 miUions which the Federal 
Government will have to meet. 

3 p. Indian States Inquiry Report. Hyderabed has refused cash in- 
demnity and prefers a continuance of British military aid. The question of 
^ar was outside the scope of the Committee's term of reference. Compensa- 
tion for Berar wiH still further increase the burden on the Federal budget* 



**THE NATURE AND SIGNIFICANCE OF 
ECONOMIC SCIENCE" 

Probably all serious students of Economics at some stage or other 
of their acquaintance with the Science feel a desire to write for them- 
selves the chapters which deal with its fundamentals. It is not exactly 
that they believe they have got a lot of things to say which have not 
been said before. Rather they want to say the old things, but in their 
own way, and more for their own intellectual satisfaction than for the 
edification of others, though in the end the evangelist in them triumphs 
over their other self which is content to seek personal salvation. 

This, my intuition tells me, is the story of the genesis of Professor 
Lionel Robbins* stimulating “ Essay on the Nature and Significance of 
Economic Science”, Robbins does not claim any originality whatever 
for the views which he has advanced. His object lias been to suggest 
a point of view, and state, — from this point of view, — as simply as he 
could, “propositions, which are the common property of most modern 
economists.*’^ The modesty of these statements should not, however, 
deceive the reader about the quality of the work. For, it is a work, 
“ written by an economist for fellow economists”,^ and has to be 
treated with the respect which any such study merits.® 

What then is Robbins* point of view, and w^hat end does he seek 
to attain by presenting it to the learned world ? The answer to the 
second question is given by Robbins himself. The Essay “ seeks to 
arrive at precise notions concerning the subject matter of economic 
science and the nature of the generalisations of which economic science 
consists," to clear up the confusion that “still persists in many 

quarters with regard to the preoccupations of the economist 

and the nature and extent of his competence.*** The significance of 
the Robbinsian point of view lies in the contention that its adoption 
will enable us to perform this “ spring-cleaning** of economics effective^ 
ly. And how thoroughly does Robbins himself carry out his mission. 

1. Robbins, p. viii. 

2. Robbins, p. viii. 

3. The reader, if he happens to be himself a professional economist, it 
grateful for this mark of attention to him and his confreres. Very few people 
write for him to-day, while everybody, -even the serious student— is anxious to 
write for the man in the street The significance of Economics, pace Robbins, 
is In dai^er of being made to depend upon the extent of Its popular appeal. 

4 . Robbins, p. vii. ^ 
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At the end of his study of the Essay the reader will find that if the 
author's conclusions regarding the scope of economics were accepted, a 
good deal of what is now considered to be the common property of most 
modern economists would have to be re-classified as contraband. The 
change from the Classical to the Robbinsian, or rather Austrian point 
of view^ does not mean merely that we look at the same collection of 
objects, though from a different angle of vision ; it implies that we may 
have to regard an assemblage, which is, in part at least, different in its 
composition. “ The nature and significance of economics" as outlined 
by Robbins is thus not only a challenge to the Classical tradition which 
reached its highest integration in the works of Alfred Marshall ; it is 
also a demand for a reconsideration of the contents of that science. 

The Classical tradition in Economics has developed round about 
two assumptions. The first and fundamental assumption is that 
economics is concerned with the question of the welfare of men and 
women living jn organised society. in the sciences of the 

human society, be their appeal as bearers of light never so high, it is 
the promise of fruit and not of light that merits our regard.**^ 
“ Wonder," declared Carlyle, is the beginning of philosophy. It is not 
wonder, but rather the social enthusiasm which revolts from the 
sordidness of mean streets and the joylessness of withered lives, that is 
the beginning of economic science."^ 

The second assumption which is really a corollary to the first, but 
which has not been always so explicitly stated is that, since economics 
is only one among a number of social sciences engaged in the study of 
the means to human welfare, it should develop in such a fashion that 
it can always readily assume its rightful place in their society, and that 
its conclusions can be ultimately brought into relation with those of the 
other studies in terms of some common content of human welfare. 

These two assumptions have decided for economics, as it has 
developed under the English Classical tradition, the choice of both its 
contents and its essential form. With respect to its contents, whatever 
affects that part of welfare which economists, for reasons of con- 
venience rather than those of logical precisiont have demarcated as 
economic welfare, lies inside the scope of its investigation. As regards 
the form of the science, it belongs to the category of the realistic 
sciences, Physics, Chemistry, Biology, etc, those which are concerned 
with actualities, and not to the rank of the Pure Sciences, Formal 
Logic and Pure Mathematics, whose function is to discover implica- 
tions. Economics, according to the Classical view, is a realistic social 
science which in vestigates the causes of economic welfare. 

L Robbins^ credo Is Austrian. 

3. Pigou, bp. cit, p. 6. 
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But in the opinion of Professor Robbins this definition of econo- 
mics is hopelessly inadequate and inappropriate. ** it is 

seen to possess deficiencies which, so far from being marginal and 
subsidiary, amount to nothing less than a complete failure to exhibit 
either the scope or the significance of the most central generalisations 
of alL*’^ It “misrepresents the science as we know it*'.^ It is mislead- 
ing and has actually misled eminent economists like Edwin Cannan-'* 
and Josiah Stamps into making inconsistent and logically unconvincing 
statements. It has been the cause of the uninformed or misinformed 
criticisms of the “more neurotic critics of Economics,** Ruskin, Carlyle 
and such like,® and so on and on. (Could anybody collect a 
more formidable armoury of offensive weapons against traditional 
economics I ) 


However, according to Robbins, it is still possible to rescue 
economics from this unenviable position by formulating “a definition 
which is free from these strictures.** The clue to* this definition 
is suggested by the fact that while the “ends’* of life are multiple 
and various, the means at our disposal for achieving them are limited, 
though capable of alternative application, so that “if we choose one 
thing we must relinquish others which, in different circumstances, 
we would not wish to have relinquished.” Man driven out of 
Paradise is thus faced with the eternal and ubiquitous problem of 
adjusting scarce but adaptable means to a variety of competing ends. 
This is the subject matter of economics, “ the science which studies 
human behaviour as a relation between ends and scarce means which 
have alternative uses.”® 


Economics is, however, concerned with neither the ends nor the 
means as such. “It assumes that human beings have ends in the 
sense that they have tendencies to conduct which can be defined and 
understood.”^ But it is entirely neutral between them. It “cannot 


1. Robbins, p. 5. 

2. Robbins, p. 21. 

3. Robbins, pp. 7-27. 

4. Robbins, pp. 28-29. 

5. Robbins, pp. 24-26. 

6. Robbins, p. 15. 


7. Robbins, p. 23. Robbins is not quite at ease with his definition Of 
“end". He defines it both as "objective of conduct" (p. 12), and as “a tendency 
to conduct", assuming impliciUy that an objective and a tendency ate 
one ^ the same thing. In one place he consciously adopts behaviourisHc 
tenmndogy and unconsciously "the psychological doctrine of an atomistic 
plurality of psychic ends”. In the Crusoe economy, says Robbins. 
“Conduct is the resultant of conflicting psychological pnH. ar-ting 
within an environment of given material and technical posaibaitie? 
(ps 34) I 
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pronounce on the validity of ultimate judgments of value.”' Hence 
“the habit prevalent among certain groups of economists, of discussing 
'economic satisfaction* is alien to the central intention of economic 
analysis.**® Similarly, its conception of an economic good is purely 
formal. “ Thus wealth is not wealth because of its substantial qualities. 
It is wealth because it is scarce.” 

It is the relationship between ends and means conceived in this 
fashion which constitutes the fundamental category of Pure Economics ; 
and from it are derived the various propositions that make up the 
corpus of this branch of knowledge. But a system of “given” ends 
presupposes the existence of a social order, with its scales of relative 
valuations, its distribution of property, its legal and political frame- 
work, all of which affect the disposal of scarce means for 
the achievement of the ends. Hence economic analysis "assumes 
the whole structure of 'historico-relative* psychology and institutions.**^ 
This assumptien, moreover, determines for scarcity economics its two 
main divisions. In the first place, economics can deal with the 
changes that take place as a result of the operation of equilibrating 
tendencies within this structure. This is the function of the Theory 
of Equilibrium. Secondly, it can assume changes in the given 
structure and describe the difference between the new equilibrium and 
the old. This is one of the main functions of the Theory of Variations. 
This classification of the main sections of economic theory replaces 
the older, but according to Robbins, unscientific division into the 
Theory of Production and the Theory of Distribution. 

This bare outline of the fundamentals of Robbinsian economics 
hardly gives us an idea of the cleverness with which they are made 
use of to build up a piece of “careful intellectual architecture** with a 
wealth of details that bear testimony to the author*s acuteness. It is 
not, however, possible nor urgently necessary, for us to describe and 
discuss the details, valuable though they are. It is sufficient if we 
deal with the basic assumptions, on the validity of which depends the 
cogency of the details. Certainly the most fundamental of these assump- 
tions on which Robbins’ economics rests are those which relate to the 
“ends’*. These assumptions have been already stated. It is now 
necessary to examine them. 

In a sense the welfare economist too makes the same or similar 
assumptions. He accepts the scales of individual valuations as “the 

1. Robbins, p. 131. 

2. Robbins, p. 24. 

3. Robbins, pp. 45-46. 

4. Robblni^ p. 94, 
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irrational element in his universe of discourse’\^ For him too 
the ends are given objectively; he does not examine the ethical 
quality of their content or the sociological basis of their forms. He 
takes them for granted as they are, the products of ultimate social, 
psychological, and biological forces, which are beyond the province of his 
professional competence as an economist to discuss. But at this point 
he parts company with Robbins. While admitting that the particular 
forms in which the “ends** are objectively embodied are given, the 
welfare economist assumes that it is possible to speak of these various 
“ends** in terms of some common content, viz,^ satisfaction, or economic 
welfare. But he is careful to point out at once that for the purpose 
of his science the satisfaction of which he talks is ethically colourless. 
He does not presume that “the valuations of the marketplace are ethi- 
cally respectable.*’* 

These assumptions enable the welfare economist to place his sci- 
ence in its proper relation to ethics. On the one hand, e<jpnomic enqui- 
ries are kept free from ethical postulates, though they may be informed 
with and shaped by an ethical interest. “Economics still remains the 
science of ‘what is* as distinct from ‘what ought to be*, though the precise 
aspect of ‘what is* to which it attends is determined by an interest in 
‘what ought to be*. **^ On the other hand, economics is still in a position 
in which it can furnish conclusions which can be finally valued ethically. 
Surely these assumptions do not make welfare economics any more 
normative than scarcity economics. It is, however, true that the 
scope of economics defined in this fashion is necessarily vague.^ It is 
also true that the attempt to maintain a fruitful contact between 
economics and ethics has sometimes led welfare economists to “invoke 
the sanctions of the one to reinforce the conclusions of the other.”® 

Should we, however, because of this imperfection and this possible 
danger of confusing the ethical with the economic altogether reject the 
Classical outlook ? In the first place, is it worth while demolishizig 
the old structure in the interest of the so-called logical precision and 
compactness of Pure Economics ? Secondly, is it possible to achieve 
this logical precision by adopting the formalist definition of economics ? 

Robbins has nowhere in the Essay positively addressed himself to 
the first question. He is far too concerned with pointing out how 
economics should be made independent of ethics, psychology, a nd 
technology, to be able to consider calmly whether this crusade in the cause 
of precision may not take economics out of living contact with other 

1. Robbins, p. 115. 

2. Robbins, p. 133. 

3. Young, A. Economic Problems, New and Old, p. 237. 

4. Cannan, E. Wealth, pp. 17-18. 

5. Robbins, p. 134. 
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social sciences. After all, the different social sciences must be con- 
cerned with human welfare ; and though the aspects of that welfare 
chosen by themior study are different, their conclusions must be cap- 
able of being .ultimately evaluated by a common standard, viz,, our 
current conception of social good. It is difficult to see how economics, 
defined as a purely formal science of implications, can furnish conclusions 
of this nature. Such an economics may extend our perceptive 
apparatus, and provide us with a technique of rational action within 
the conditions of any problem posed for us. But it cannot yield con- 
clusions which can be brought into relation with those of the other social 

sciences ; for while it “focusses attention on the form 

imposed*’ upon human behaviour “by the influence of scarcity’*,^ to the 
other social sciences the forms are of interest only to the extent to 
which the imposition of any particular form or forms affects the sub- 
stance of social welfare.^ 

Secondly, ^it is absurd to contend that because the juxta-position 
in which welfare economists seek to maintain ethics and economics 
sometimes lead to unlawful intrusions of the one into the realms of the 
other, there should be no possible way of establishing contact between 
the two. It is not enough to desire greatly with Robbins that 
“economists should have speculated long and widely on ethical 
questions”.^ It is not even sufficient that economic enquiries should 
be inspired and shaped by an ethical interest. It may be necessary 
to establish an even more intimate relation between them. The 
economist may sometimes require to borrow from ethics postulates on 
which he can base further extensions of his science. This is essential 
if economics is to develop into a type of science which can be the basis 
of an art. And this is also legitimate, so long as it is made clear, first, 
that the assumption in question is not an economic assumption, which 
can be proved or disproved by means of ascertainable tacts, but is one 
borrowed from the current theory of ethics or metaphysics, and secondly, 
that this assumption is not inconsistent with the assumptions of the 
science itself, and finally, that the validity of economic conclusions 
based on it depends in the end on an acceptance of the validity of the 
assumption itself. 

An eminent example of this type of borrowing is found in the 
Theory of Public Finance. A large portion of that theory rests upon 
an extended application of the Law of Diminishing Utility which has 

1. Robbins, p, 16. 

2. This does not in the least mean that the welfare economist is pre* 
occupied with satisfaction, the end-product of economic activity. But his 
study is so directed that its conclusions can be readily stated in terms of this 
end-product 

Robbins, p, 133, 
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been made possible by the use of an ethical postulate, viz., that men 
placed in similar circumstances are capable of equal satisfactions and 
should be, therefore, equally treated. The Law of Diminishing Margi- 
nal Utility states that the more one has of anything, the Jess one values 
the additional units thereof. Hence the more real income one has, the 
less one values additional units of income. The Law apparently relates 
to the experiences of individuals singly. It does not at all by itself 
imply that if A has more real income than B, the marginal utility of 
income to A would be less than the marginal utility of his income to 
B. If, however, we assume as a postulate of our current social theory 
of Democracy^ that B is as capable of enjoying a given real income as 
A, then A’s larger income means smaller marginal utility than B's. 
And if it is desirable to maximise the sum of individual satisfactions 
— their comparability has been already presumed — then a portion of A’s 
income should be transferred to B.^ 

It is apparent that this conclusion contains an element of conven- 
tional valuation, and to that extent it is not purely ^‘scientific.” But 
should we, just because of this, exclude it from the corpus of economic 
science ? Is it worth while making economics a pure science at the 
cost of denuding it of such generalisations? The answer given by 
welfare economists to this question is threefold. In the first place, he 
considers it absurd to refuse to extend the application ol economic 
propositions with the help of the postulates of current ethics, when he 
knows that such postulates do influence our economic activities, our 
social relations, our ends, our happiness, in short our lives in their 
various aspects. Secondly, conclusions of social sciences must be 
finally valued ethically. This will not obviously determine their 
^‘scientificness”; but it will decide their relevancy for human interest. 
If this i^ proper, is it unreasonable sometimes to introduce ethical 
assumptions at an early stage of economic analysis and thereby make 
it possible for economics to establish further contact with real life ? 
Finally, though these assumptions may not be needed nor implied by 
the theory of equilibrium, there is no harm in incorporating them in the 
body of economics, so long as the conclusions founded on them are not 
inconsistent with those of the equilibrium theory, and so long as the 
economist is aware of the element of conventional valuation which 
they contain. 

We then turn to the second and more important question. Does 
the Robbinsian view of economics with its assumptions enable us to 
achieve true logical consistency for the science ? As we have seen, 

1. We do make such assumpUons in real life. Sec Robbins, p. 124. 

2. But even with this extended application, the Law of Disminishing 
Marginal Utility does not necessarily sanction progressiye taxation. See Pigou, 

in Public Finance, p. 106. • ^ 
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the vagueness and the irrelevancies of traditional economics are, 
according to Robbins, due to its adoption of economic welfare as 
the unitary end ef economic activities. Robbins therefore takes pains 
to emphasise • the independence of his economic analysis of any such 
assumption, “ The metaphysical conception of a unitary end of 
conduct may or may not be valid. In economics we are not 
concerned with these uUimates.”^ Hence Robbins defines ends as 
objectives of conduct which are various and “given**, so to say, 
independently of one another. Moreover, he claims that “such a 

definition entirely removes our conception of an end from 

the realms of the metaphysical.” But all this is hardly convincing. 
In the first place it is obvious that Robbins is as much making an 
assumption r^arding ends as the welfare economist, the difference 
between them being that while his ends are plural and atomistic, the ends 
of welfare economics can all be subsumed under the common heading 
of economic ^{itisfaction. Secondly, is it possible to make a funda- 
mental assumption regarding ends — and all assumptions with respect 
to ends are fundamental — ametaphysical by simply refusing to concern 
oneself with its metaphysical validity.^ 

In fact one can discern in Robbins the tacit assumption of a uni- 
tary end of all economic activity, viz., economy or the securing of given 
ends with the least means. It is this which makes economics “ the 
symbol and safeguard of rationality in all social arrangements But 
Robbins does not pause to consider w^hether this “symbol and safeguard 
of rationality ” is a universally accepted end of human life. One knows 
of scores of people, e,g., artists, who scorn to adopt this symbol and 
safeguard of rationality in the arrangement of their private lives, and 
if given their way, possibly in the arrangement of social life too. 

Let us, however, grant Robbins what he has explicitly claimed for 
economics, viz., a multiplicity of both ends and means. But this conces- 
sion at once raises some very fundamental difficulties. According to 

Robbins “ the criterion of economy is the securing of given 

ends with the least means.” ^ Now this is a perfectly intelligible 
criterion so long as we are trying to adjust a single given means to a 
single given end, o r, a number of given means to an equal number of 

1. Robbins, p. 23, footnote. 

2. In the Preface Robbins expresses a modest desire **to keep as close to 
the earth as possible,*' to limit himself to the province defined by his 
"professional competence" as an economist. But is this modesty compatible 
wlffi the high ambition to change the whole outlook of his science by a change 
In its philosophic assumptions ? Robbins seems to be arguing like the ordinary 
businessman who boasts of his "independence** of Economic Theory, while he 
is always acting on some theory or other, though, generally speaking, it is not 
Nearly conceived and is at least a generation behind times, 

3. Robbini^ p, 129, 
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given ends, but severally. But then there is no economic problem in 
the situation ; the problem is technical. The economic problem emerges 
only when we are faced with the task of adjusting a variety of scarce 
but adaptable means to a variety of discrete ends. What is the crite- 
rion of economy in this situation ? The phrase “ the use of the least 
means” does not enlighten us very much. In the first place, the 
existence of multiple atomistic ends being granted, the ends can be 
‘given’ only qualitatively and not quantitatively. If the ends are given 
both qualitatively and quantitatively, then the problem of adjusting 
means to ends is an “administrative” problem and not an economic 
problem. If Crusoe’s problem was to fence a plot measuring, say, 64 
sq. ft and to keep his fire burning for, say, 8 hours in the day with 
wood that was just sufficient for the two purposes taken together, then 
it is obvious that he was not facing an economic problem. The eco- 
nomic problem emerged only when Crusoe found that the wood at his 
disposal was not sufficient for fencing 64 sq. ft of groupd and keeping 
the fire lit for 8 hrs., and he had, therefore, to consider whether he 
should use the existing stock for more or less of fencing or fire-lighting, 
or whether he should get more or less of wood for use, more or less, 
in the same or in different proportions, in the two ways. Obviously 
enough, Crusoe could not solve these — the true — economic problems 
by the simple criterion of “ the use of the least means ”. Before that 
criterion could be applied, he had to “ equate ” the different ends at the 
margins in terms of some common content of these ends just as he had 
to reduce a number of objectively diverse means to some common 
denominator, i.e. their labour contents. But now we have come 
to the fundamental assumption of Classical economics and re-entered 
its fold after a long, but not fruitless, wandering. 


D. Ghosh 



FOREIGN BORROWINGS, BARTER TERMS OF 

TRADE AND PRICE-LEVEL IN INDIA: 189&-1913* 

The foreign borrowings of India during the pre-war period of the 
gold-exchange standard was one of the factors responsible for disturbing 
the even balance between her credit and debit obligations. During that 
period the capital imports of India amounted to Rs. 16,302 lakhs. 
According to theory the disturbance, caused by any such factor of 
sufficiently long standing, in the even balance between the credit and 
debit obligations of a country on a gold standard basis is automatically 
adjusted. The hrst instalment of remittance to the borrowing country 
comes in the ^m of gold. This adds to the spendable income in the 
borrowing country and raises the general level of its prices. Of the 
prices of different classes of commodities, those of the imported com* 
modifies — imported from the lendit^ country — fall, the prices of the 
domestic commodities rise and the prices of the exported commodities 
show a movement similar to that of the domestic commodities. The 
imports of the capital borrowing country increase ami exports decrease 
till the resulting unfavourable balance of trade equals the annual 
amount of its borrowing. 

An inductive study of India’s foreign trade during the period 1898 
to 1913 shows that the adjustment of disturbances was equally 
automatic even under a gold-exchange standard. However, in this case 
changes in the sectional price levels did not bring about the expected 
results. The rise in the prices of exported commodities did not have 
its usual restrictive effect on the volume erf Indian exports. On the 
contrary, simultaneously with the rise in the prices <rf exposed com* 
modifies the vdume of exports was increasing. The explanation erf 
this apparent inconsistency is in the fact that side side with the 
foreign borrowings of India there was another factor in operation, viz., 
an increasing demand for India’s exports. A realization of Oie part 
played by these two factors h^ps us to throw light on the currency 
controversy of the period, 1898 to 1913. 

Almost all writers on Indian currency have attempted to analyse 
and discover the oauses of the rise of prices in India during 1898 to 
1913. It appears, however, that the primary objective of qtute a large 
wetion of these w riters was to discredit the gold-exdbange standard 

*Tl)ls article is based on a chapter of the auhot^s thesis entitied * fodia's 
ndaneeef bdehtedaeae: 1890>191S,’* acem>M the M. A. Pvee. ef the 
Benbey Uolsetiitir. 
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which was brought into operation in India in 1900. The rise of 
prices in India between that year and 1913-14 has been put forward 
by them as a definite proof of their contention that tiie gold-exchange 
standard was less automatic in its functioning than rthe full gold* 
standard^ that it left to the Government which managed the currency 
organization, a large scope for manipulation and that while it provided 
plenty of openings for the volume of currency circulation in the country 
to expand, it did not afford any means by which it could be contracted 
automatically. In short, it has been maintained that the inflation of 
currency, the immediate cause of the rise of prices was made possible 
by the new monetary system which was managed by the Government 
and that it would have been impossible had there been a gold-standard 
and a gold currency instead of a gold-exchange standard with token 
rupees in circulation. As Professor Nicholson, the foremost critic of the 
gold-exchange standard system in India puts it : “ In the case of gold, 
there are natural economic forces which in time must limit the mone- 
tary supply and so far the level of prices.” Thus the whole problem 
of Indian price level during the pure gold-exchange standard period has 
been assumed by these writers to be essentially connected with the 
particular type of monetary organization adopted by the country. 
Foreign borrowings and the increased volume of our exports during 
the period have not been given any consideration whatsoever as factors 
afiecting the currency circulation in India and consequently the level 
of prices. 

To substantiate their contention these writers further compare 
the change in the price level in India with that in British price level 
during the same period, and point out that the former rose much more 
than the latter* But the fact that the Indian prices rose relatively to 
the British during the period, while it suggests that the divergence 
might have been due to the difierent currency systems obtaining in the 
two countries, does not at all prove it. Had it not been for their pre- 
occupation with the alleged defects of the Indian currency organization, 
these writers would have looked for less plausible but more reasonable 
explanations of the divergence. During the period 1898 to 1913 India 
was a capital importing country while Great Britain was a capital 
exporting country. This difference in the international position of the 
two countries was itself sufficient to bring about a divergency of their 
price levels. , 

The trend of prices in Canada and the United States of America 
lends support to this contention. Both these countries were on the 
gold standard and yet their price levels rose much more than British 
prices tdurixig 1898 to 1913. Here the explanation has been found in 
the different positions occupied by these countries in the international 
capital matket—Canada and the United States of America were borrow* 
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ing heavily from Great Britain, Whatever the system of currency 
obtaining in a country an import of foreign capital is bound to raise its 
prices. Therefose the divergency beween the prices ruling in India and 
Great Britain.cannot be attributed to the different currency systems 
of these countries. It was essentially due to their position in the inter- 
national capital market and hence cannot be invoked to prove the 
merits or demerits of a particular system of currency. 

Another explanation of the rise of prices in India during the 
pre-war period, without reference to the particular currency system 
which existed in the country can be found in the increased foreign 
demand for her exports. Sir J. C. Coyaji has developed this point. 
He maintains: “Whatever might be the currency system of a 
country, large gains from international trade make a country of 
higher level of incomes and under certain circumstances (e» g., in- 
efficiency of labour in certain directions or prevalence of dimi- 
nishing return^ of high prices. These factors would be sure to affect 
prices even under a gold standard system especially in an undeveloped 
country like India producing mainly raw materials of industry which 
are subject to the Law of diminishing returns.”' As we know, due to 
the general business prosperity of the world and the industrial 
expansion of a great many countries, the demand for India’s export 
commodities, mainly raw materials, increased rapidly between 1898 
and 1913. This increasing demand for exports raised their prices and 
the tendency of their prices to rise which reflects the intensity of the 
foreign demand was kept up till the outbreak of the War. Naturally, 
India’s gains were very large. First, the volume of her exports in- 
creased and secondly her export commodities were sold at an increasing 
level of prices. The large favourable annual balances of trade which 
were the direct result of this advantageous position of India in the 
international market, were liquidated by the sale of Council Bills. 
On presentation to the Indian Treasury Office these bills were 
cashed in rupees which constituted additions to the volume of 
currency circulation in the country. Since additions to the currency 
circulation in India during the period of the gold-exchange stan- 
dard were made chiefly by means of Council Bills, writers on 
Indian currency who maintain that there was inflation of currency 
attribute the phenomenon to the unusually large sale of Council 
Bills by the Secretary of State. But the sale of Council Bills was 
only the mechanism by which the impact of outside international 
forces was being transmitted to the various parts of the internal 
®oonomy in India, chiefly to the price organization. The demand for 
Council Bills w as really a demand for purchasing power in India, 
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wb^ ynA created not by the management of her particular curreisoy 
earstem, but by her foreign borrowings, and still more, by the increasbig 
international demand for her exports. So long as these factors were 
active, their influence would have been felt upon the Indian price level, 
irrespective of the monetary organization obtaining in the country. 
And if this is a rational and suflicient explanation of the phenomenon 
under discussion, surely, to establish the statistical fact that Indian 
prices rose more than the British prices during the pre-war years, does 
not prove the contention that the greater rise of the Indian prices was 
in any way due to the peculiarity of the Indian currency organization. 

In fact this rise in the general level of prices in India may even 
be considered as an indication of her prosperity. ' For, the higher level 
of its prices was the direct result of her increased purchasing power 
which was due not to any currency manipulation by the Government 
but was the natural consequence of her foreign borrowings and her 
advantageous position in the export trade. Compared with the prices 
obtained by Indian exporters the prices of articles imported by them 
were considerably less. Thus they could obtain more of the imported 
mticles in exchange for each unit of their exports than they did before 
1898. In other words the barter terms of trade were changing in 
favour of India during the period. 

It is evident then that the true causal sequence during 1898 to 
1913 ran from the growing and intense foreign demand for a number 
of Indian products supplemented by foreign borrowings, through an in- 
crease of currency to the general rise of prices in India. The main 
factor in the situation— the advantageous position which India occupied 
in her foreign trade— was steadily becoming more conspicuous, through 
more than a decade of the world’s commercial and industrial prospe- 
rity. 


Y. S. Pandit 



CO-OPERATION IN THE CANAL TRACTS OF THE 
DECCAN. 


Co-operation in the Deccan canal areas offers problems which are 
unique for their peculiarities and well known for their complexities. 
Here we have an area different from the normal tracts or from the dry 
tracts which are not dependent upon perennial irrigation. The problem 
of continuous and abundant water supply, so essential for agriculture, 
does not arise in these areas as it does in the dry tracts. But its place 
is taken up by various other factors which are unknown to the 
cultivators in unirrigated tracts. The chief peculiarities of co-opera- 
tion on the canals are mainly three, viz ; — the special system of 
finance which in its method and scope differs essentially from other 
areas, the peculiar causes of overdues which are unknown in other 
tracts, and the general problem of stagnation in the development 
of co-operation so strongly visible since the last many years. 

There are three big canal areas where co-operation has been 
introduced to a great extent and these are the Nira, Pravara and 
Godavari Canal areas. The latter two are in the Ahmednagar district 
and the former is in the Poona district. The most important of these 
is of course the Nira Canal area which extends over the Bhimthadi 
and Indapur talukas in the Poona District. Our examination of the 
problem therefore will be with special reference to the Baramati tract, 
which is the most important part of the area watered by the Nira 
Canal. 

The era of canal irrigation was introduced as a result of the. 
virulent forms in which famines have had to be faced by the culti- 
vators of the Deccan. The Deccan famines have been so great a 
terror that the Government was forced to undertake the work of 
constructing canals as a preventive measure. The Nira canal was 
constructed just after the great famine of 1876, in order to relieve 
the great distress which had been caused by this famine. Full ten 
years were taken to complete the Nira Left Bank CanaU It runs 
through a well known famine zone of the Deccan. Irrigation here 
first began about 1885. 

Sugar cane cultivation is the most prominent feature of the Nira 
Canal area but this was not so in the early days of this canaL It was 
introduced only gradually smce in the banning the main crops 
9ultivated here were ” grain crops" only. This can be sef n from tlje 
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fact that in 1890 the acreage under sugar cane was only 675 and in 
1902 it was over 5820 acres. When the policy of encouraging 
commercial crops was once adopted it became very digicult to stick to 
it continuously in absence of adequate facilities for obtaining finance. 
Government seem to have realised that adequate water facilities would 
be of no use if adequate finance was not there to induce the cultivators 
to grow the more remunerative crops. 

For full 22 years nothing had been done to pay attention to 
this side of the problem. It is certain that the lion’s share of the 
profits which accrued to the cultivators went into the pockets of the 
sawkars in those days. These sawkars came upon the scene and 
-with their peculiar commercial instincts were able to become an 
indispensable factor in the life of the cultivator in these areas. Not 
only did they act as the financiers of the cultivators, but they also 
managed the sale of their produce and charged brokerage on the sale of 
jaggery as well as on the cake which they supplied for n.anure. 

All this vras perceived by the then Collector, Mr. Brander of the 
Indian Civil Service who noticed the enormous profits made by these 
sawkars.' He however came to the conclusion that what was 
needed was a state-aided Joint Stock Bank to take the place of these 
sawkars. 

In order to meet the situation Government decided to sanction a 
special takavi scheme in 1907-1908, for advancing loans to sugarcane 
growers under the Agriculturists’ Loans Act. A special officer with 
a small staff was appointed to work out this scheme with his head- 
quarters at Baramati. Under this takavi scheme finance to the extent 
of Rs. 450/- per acre of cane and Rs. 4000/- per cultivator was made 
permissible. The rate to be charged was fixed at 9 p. c. A small 
depot was also opened for supplying oil cakes and selling jaggery. 
The proceeds collected through the sale of the borrower’s produce were 
taken by Government by way of the recovery of the loans given and 
the balance left was handed over to the cultivator as his profits. 

This scheme however does not seem to have been introduced on 
a permanent basis. Government, as well as some of our leading non- 
officials were at that time in favour of introducing a bank on lines of 
the Agricultural Bank of Egypt. They felt that in tracts where crops 
are irrigated and are valuable and certain they had the best field for 
introduction of large land mortgage institutions. Mr. Brander’s con- 
clusions had not been forgotten in any way. Whatever the truth, it 
is certain that the takavi scheme was regarded as merely experimental^ 

See Mr. Badve’s Co-operation on the Nira Canals* 
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In order to replace it if possible by a Joint Stock Bank opinion of 
various persons was sought as to the desirability or otherwise of intro- 
ducing the proposed land mortgage bank. 

Co-operation had been introduced about this time but it was not 
until the registration of the Bombay Central Bank that Government 
could think of its possibilities. But no sooner this co-operative insti- 
tution was founded Government decided in favour of co-operation as 
against the proposed Joint Stock Bank. Negotiations were opened 
with this bank for the formation of Co-operative Credit Societies in 
this tract and it was announced in June 1911 that the Govern- 
ment takavi scheme would be brought to a close by the end of 
November.^ 

This was done and 29 new co-operative credit societiesan villages 
watered by these canals were formed in July and August of 1911, The 
Bombay Central Bank agreed to take over liabilities for the old takavi 
scheme amounting to Rs. 3,38,663^-. It paid to the Government all 
the debts of the borrowers of takavi who had become members of the 
co-operative societies. 

It was by such arrangement that the canal tract came under the 
shadow of co-operation. The old takavi scheme had become well 
known and hence the new co-operative panacea was moulded on more 
or less the same lines. The shop which was formerly run by Govern- 
ment as we have seen was continued but its management was taken 
over by the bank and it was attached to a special branch of the bank 
which was opened at this time, in order to get over the inconvenience 
caused by the delays in getting fresh advances and in remitting 
recoveries. 

A branch of the said shop and a branch of the bank were opened 
at Nira, a few miles from Baramati in 1914 and 1923 respectively. The 
Directors of the bank accepted responsibility for the expense and 
management of the Baramati branch and shop. It was also agreed to 
pay over at the end of every year 50 per cent, of the profits of the 
shop to the societies. Government allowed the services of the Special 
Mamlatdar Mr. R. B. Badve w^ho during the next four years w^as of 
the utmost use to the societies. 

In 1912 there were 29 societies with 2,085 members. The very 
first year’s progress of these newly formed societies was by no means 
discouraging as the following will show ; — 

1. Badve’s Co^opetoHan on the Nira Canals (Report)# 
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Figures showing progress of the Baramati Branch in 1912. 


Receipts 

Disbursements 

Rs. 

Loans borrowed from 
the Bank ... ... 5,80,283 

Rs. 

Loans repaid to the Bank 1,21,625 

Loans repaid by mem- 
bers 1,21,625 

Loans advanced to mem- 
bers 5,80,283 

Interest received ... 3,120 

Interest paid ... ... 2,376 

Entrance Fees ... 2,092 

Cost of management ... 2,047 

Total 7,07,120 

7,06,331, 

Cash balance ... 789 

1 ,, 



Since this early beginning the movement has no doubt progressed 
in this tract but as we shall see below the condition of these canal 
societies to-day is not very encouraging. Overdues have mounted up 
to an enormous extent, finance has been enormously curtailed, 
members have not made genuine attempts to further the progress of 
co-operation, and looked at from all points of view the canal tracts are 
a source of great anxiety and care to the Provincial Bank. 

This is true not only of the Nira Canal Societies but also of the 
societies in the Godavari and Pravara canal areas. As a matter of fact 
I shall show below that these latter canals present a scene of greater 
stagnation than the Nira canal area. 

The Godavari canal was opened with the same object with which 
the Nira canal was constructed, viz., to fight the famines of the Deccan. 
But it has been more or less a latter day product for it began to supply 
water only in 1911, 

As in the case of the Nira Canal cultivators, so also in the case of 
the local cultivators in the Godavari canal area the need for finance 
was felt very acutely. The poor and backward cultivators in the 
Kopargaon taluka ( where this canal is situated ) saw what the ‘‘malis** 
from Saswad in Poona district were doing in this taluka. But they 
could not imitate the good example because they were not able to 
obtain loans at loss than 25 per cent, from the local sawkars. The 
Co-operative Department was therefore approached by Mr. C. S. C. 
Harrison, the Executive Engineer. Seventeen societies were organis- 
ed in the year 1916-1917 as a result of the efforts of Mr. Harrison and 
his assistants, helped as they were by the Special Mamlatdar Mr. D. A* 
Patil and the Co-operative Department* 
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A special depot for supplying manure and for sale of jaggery was 
opened at the Cbitali Railway station in the same year. 

Though co-operation has been introduced in this way in the Nagar 
district as well, the tract around Baramati is of greater importance 
both from the point of view of the quantity of business done as well 
as from that of the slow, but perceptible, improvement, marked in 
this area. 

We have seen during what years the branches at Baramati and 
Nira were opened. We shall now see how far these important canal 
societies under the Baramati Branch offer us hopes of improvement or 
fears of further deterioration. The Nira branch was not very impor- 
tant and it was closed in July 1931. 

The Baramati Branch of the Bank had on 31-3-31, about 35 
societies under it but three of them, viz., the Baramati Industrial 
Settlement Society, the Baramati Public Servants* Society and the 
Baramati and Indapur Servants* Society were not borrowing from the 
Bank, nor were they agricultural credit societies. Out of the remain- 
ing 32 societies, 22 were in Bhimthadi taluka, and about 10 in the 
Indapur taluka. There were about 6 societies affiliated to the Nira 
Branch and we shall also take them into account. 

If we take into account the 35 canal societies from the Nira and 
the Baramati branches which are affiliated to the Bhimthadi Taluka 
Supervising Union we will find that they have been classified by the 
departmental auditors as follows : — 

Audit classification of Nira Canal Societies. 


A class societies 

B class societies 

C class societies 

1 

D class societies 

1 

9 

21 

4 


There was only one A class society — the Nimbud society and 
there were as many as 25 societies in C and D classes. We'^shall see 
what is their position from point of view of finance received, collected 
and disbursed, as well as from the point of view of membership. 

So far as membership is concerned not much development has 
taken place. This is but an index to the general stagnation. The 
toW number of members in the 35 canal societies affiliated to the 
Bhimthadi Suparvisiog Union comes to 3780 only. If we remember 
that the total dumber of membere in this tract in 1916, i. e., about 16 
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years ago, came to 2504 and total number of societies to 28, the 
progress made in all these years certainly does not seem to be en- 
couraging at all. In the Bavda Co-operative Credit Society we 
have only 40 members. Three societies have less than 50 members, 
17 less than 100 but more than 50, 12 less than 150 but more than 
100 and 3 above 150. 

Though this membership analysis clearly shows that our societies 
have not been able to attract more cultivators due to the general stag- 
nation, it is also clear that except in the case of three or four societies 
unwieldy membership is not the cause of general deterioration. 

This general stagnation can also be seen from another view point 
— organisation of new societies since the last few years— as shown 
below. 

Year of the organisation No. of Societies 


1911 

25 

( These figures refer 

1915 

1 

to the societies — 

1917 

2 

organised in the 

1923 

1 

jurisdiction of the 

1924 

2 

Bhimthadi Supervis- 

1925 

2 

ing Union and affilia- 

1926 

1 

ated to it. ) 

Unknown 

1 



Total 35 

After 1926 not a single society has been organised in this tract. 
Out of the 35 societies as many as 25 are the old societies or- 
ganised in the beginning in 1911. If the movement had been success- 
ful there is no reason why we should not have had 135 societies 
instead of only 35. Apart from the cancelled societies, we see that 
in more than 20 years we have not been able to organise even a dozen 
societies in this tract. 

The financial status of these societies will throw further light 
upon their condition. There is no society that is wholly dependent on 
its “ owned capital ” alone. Out of these 35 societies there is only one 
that owes nothing to the Bank — the Jalochi Society — ^but its general 
condition is hopeless for it has only 79 members with a working capital 
of Rs. 4431 only. Its members* deposits come to Rs. 1107/-, non- 
members* deposits to Rs. 1150/-, reserve fund Rs. 2153/- and total 
outstandings from members to Rs. 4099/-^ only* It is ndt able to finance 
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^en to the limited extent to which other societies are able to do, be- 
r flnafl it will be seen that the average amount of working capital avail- 
able per head cdtaes to only Rs. 56/- which is not even equal to the 
amount needed for irrigation charges, much less the amount needed for 
sowing, manuring, and harvesting the crop. 

All the other societies are debtors to the Provincial Bank having 
borrowed very large sums in the past. 

Some of the comparatively better societies in the tract are the 
following : 

(1) Kamleshwar, (2) Nimbud, (3) Sangvi Hanuman, (4) Katyachi- 
wadi, (5) Shindewadi, (6) Nirwagaj and (7) Karanje. 

The following figures show their position to-day. 


Society's 

Name 

& 
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Nimbud (A) 

124 

4.997 

Nil 

17,116 

4,266 

26,577 

21,363 

Kamleshwar 

(B) 

65 

4,937 

1 23 

15,400 

8,727 

29,090 

26,622 

Sangvi-Hanu* 
man (B) 

105 

1,913 

NU 

14,316 

4,943 

21 355 

19,312 

Katyachiwadi 

(C) 

91 

5,355 

1 

20,150 

23,909 

49,415 

45,513 

Shindewadi (B) 

40 

1,621 

Nil 

794 

1 

2,942 

6,367 

5,167 

Nirwagaj (C) 

98 

6,526 

7,000 

23,192 

24,661 

61,398 

54,953 

Karanje (B) 

148 

6,220 

Nil 

23,042 

] 

28,146 

57.675 

! 44,983 


Even in one or two of the above the Societies, members’ deposits 
have shown a tendency to decrease but excluding Karanje and Nir- 
wagaj the other societies show a tendency for increase in the 
Reserve Fund. It is possible that some of these societies will become 
self-reliant in a few years if nothing untoward happens. 

Dues to the Bank were decreasing gradually in Kamleshwar, 
Katyachi-wadi, Sangvi Hanuman and Nirwagaj societies. Members’ 
deposits have also shown an increase in them. 

The worst in the tract are. Hoi, Pandare No. 2, Gunawadi, Bara- 
®ati. Late, Korhale Khurd, Shiravli, Nimbodi and Sangvi Sbivaji 
societies. 
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The other societies Are also more or less bad and in a moribund 
condition though the local Union regards them as ** Normal*’ societies. 
They are the Malegaon, Pandare No. 1, Bavda, Dehkalwadi, Pimpli, 
Medad, Khandaj, Jalochi> Shirasney, Belvadi, Sansar, Tarshi, Udhat, 
Lasuney, Khorale Budruk, Zargadwadi, Malad and Songaon. Nothing 
short of a miracle can put them on their legs again within a short 
time. It is also true that some of them like the Medad society 
have made Herculean efforts to pay back their dues to the Bank, 
and have succeeded in showing a decrease in their overdues but 
one should expect still better progress from them. The Medad society 
deserves attention in this respect. It had no overdues whatsoever 
on 31-12-31 to the Bank. But this cannot be the only test. Looked 
at from all points of view even such societies cannot be regarded as 
satisfactory. The Medad society for example has only Rs. 5568/- as 
its total working capital and when compared to its hundred members 
we can see that like the Jalochi society it can spare only Rs. 55/- per 
head which is quite inadequate. 

The Malegaon and Bavda societies deserve special attention. 
The Malegaon Society was once the best society of its kind in the 
whole of the Presidency. Along with the Hadapsar Society it 
had attained an all-India reputation. It was regarded by the 
Registrar in 1913 as “the best managed and the most trusted.” 
The following figures for 1921 and 1931 show that it has not been 
able to progress much in these ten years. 

Malegaon Co-operative Credit Society 



1921 

1931 

Number of Members 

144 

160 

Members’ deposits 

Rs. 34,694 

Rs. 40,062 

Non-members’ deposits 

„ 83,000 

„ 70,860 

Reserve Fund 

,1 23,858 

„ 3,15,082 


Though these figures show that its progress has not been worthy 
of a society having an All-India reputation, yet they do not clearly 
reveal the present deterioration in the society. It is in a dying con- 
dition to-day, and its overdues have actually risen. Its Reserve 
Fund wUl have to be used up in paying off its liabilities. The Regis- 
trar had appointed an Inquiry Officer in June 1929 to inquire into the 
defects in the working of this society, under section 43 of the Act of 
1925. This inquiry revealed defects. 
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There had been no internal check of the Managing Committee for 
years together. Non-residents of the village had been admitted as 
members against bye-law No. 4. Loans were advanced in excess of 
limits laid down in bye-law 31. 

This is sufficient as an indication of the seriousness of the 
situation in case of this society. The non-members 6f the society 
are clamouring for repayment of their deposits. It is at present 
doing no other business except recovery work. The property and 
money of the society have been attached because of the legal steps 
taken by the Provincial Bank to recover its dues. In 1931-32 seri- 
ous legal complications had arisen in case of this society due to its 
inability to repay the loans of the Bank and to return the deposits 
of its non-members. 

The Bavda Co-operative Credit Society is another big giant lying 
in a moribund condition. Its working capital is equal to Rs. 2,48,890/-, 
which is less than the working capital of the Malegaon society which 
is Rs. 3,15,082/-. But it has an unwieldy membership which has 
made the smooth working of the society a difficult matter. This 
society alone shows an increase of Rs. 1,22,000/- in overdues. The 
society offers no hope of revival in its present condition. It had 
not joined the Supervising Union till 1930 and this might have been a 
cause of its present deplorable condition. Since it joined the Union 
(in March 1930) a very slight change in its position is visible. It has 
been proposed to split it up into other small societies and not to 
distribute its Reserve Fund on its dissolution. We have seen the 
general stagnation of the Co-operative movement on the canals. Now 
we shall examine a little closely the figures for total overdues in 
this tract. These figures will enable us at once to grasp the serious 
predicament in which the Provincial Bank, as the main source of the 
finance of these societies, must have been put to. The following illus- 
trates this in all the three important canal areas. 

Nira Canal Societies. 


Year 

Outstandings 

Rs. 

1 

Overdues 

Rs. 

Advances 

Rs. 

Recoveries 

Rs. 

1 

31-3-1927 

25,02,130 

10,44,851 

... 

... 

31-3-1928 

20,91,600 

14,59,593 j 

3,26,912 

738,542 

31-3-1929 

19,45,249 

14,74,865 1 

1,47,996 

2.95323 

31-3-1930 

18,20.235 

13,86,512 

1,94,087 

3,19,678 

31-3-1931 

18^07,682 

15,78,527 

2,14,131 

236,688 
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Godavari Canal Areas 


Year 

Outstandings 

Rs. 

Overdues 

Rs. 

t 

Advances 

Rs. 

Recoveries 

Rs. 

31-3-192f 

5.51.165 

2,08,158 

... 

... 

31-3-1928 

5,57,121 

3,38.892 

1,51.376 

1,46,754 

31-31929 

3,17,083 

Not known* 

43,437 

79,036 

31-3-1930 

3,00,229 

2,30,697 

26,534 

41,464 

313-1931 

3.01,598 

2,67,892 

35,908 

35,540 


Pravara Canal Areas 


31-3-1927 

4,22,481 i 

1,93,705 

... 

... 

31-3-1928 

4,25,760 

3.05,860 

83,950 

76,934 

31-3-1929 

3^7.301 

Not known* 

19,979 

53,046 

31-3-1930 i 

2,92,261 

233,209 

27,521 

32347 

31-3-1931 

2,98,079 

2,49,951 

49,687 

20,057 


Mark in the above statistics the increase in the overdues in all 
the three areas and a decrease in the amount of recoveries at the same 
time though new advances have not decreased, 

Overdues have besmeared the fair name of the cultivators on 
these canals from the very beginning. They have in Nira Canal 
areas a long history behind them. Even in the very first year of the 
attempt made by Government before co-operation was introduced 
overdues began to appear. In spite of the summary powers of 
recovery which had been given to the Special Takavi OflScer ap- 
pointed by the Government overdues began to grow. Since then the 
tract came into the hands of co-operators but even then overdues 
began to accumulate. During certain periods they showed a de- 
crease but at no time have they disappeared entirely. In 1914— not 
even three to four years after the introduction of the movement — they 
amounted to Rs. 71,990/- out of a total outstanding of Rs. 8,77,522/- 
and total working capital of Rs. 8,99,443/-, In 1915 they rose to 

Only the consolidated figure for overdues of. this year on .both Pravara, 
Godavari, Canal societies together is available with me. It ie Rs. 5,55,3^/-, 
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Rs. 2i lakhs. They came down to Rs. 97,479/- in 1916, and 
to Rs. 66,631/- only in 1917, due to special efforts made by the 
Bank, the Guaranteeing Union, and other Departmental Officials. 
The organizational, moral and economic defects once more asserted them- 
selves when these overdues rose again within two years. They 
however decreased once again and in 1922 came down to Rs.66,000/- 
only, out of a total working capital of Rs. 11-3 lakhs, thus constituting 
only 5*5 p.c. of the working capital. In six out of the 30 societies 
at that time overdues were non-existent and in six others they were 
merely nominal. From this time however they have increased con- 
tinuously. 

The particularly abnormal rise in the overdues which we witness 
to-day is a product of the post-war period which seems to have reduced 
the canal areas from their pre-war and war time prosperity to utter 
misery. The following figures will show the unbelievable rise in 
overdues within a short period of three years in the Nira canal tract. 
(Figures are for July of every year mentioned). 


Year 

Total 

outstandings 
of Societies 

Total 

overdues of 
Societies 

Overdues to 
the Provincial 
Bank 

Fresh loans 
made by Pro- 
1 vincial Bank 

1923 24 

1535,544 

1.90,491 

i 

i 1,90,491 

1 

1035,462 

1924 25 

2137,434 

5,29^08 

5,29308 

13.00307 

1925 26 

26,30,852 

15,81,176 

8.56.148 

1337,760 

1926-27 

2039,636 

19,43,818 

13,01388 

... 


These figures are specially given to mark the rapid rise in the 
overdues during this short period in the Nira Canal Societies. It will 
be noted that within a short period of 3 to 4 years the overdues of the 
societies to the Provincial Bank rose up from Rs. 1,90,491/- to 
Rs. 13,01,288/- an increase of about 11 lakhs of rupees all at once. 
The total overdues of the societies at the same time rose to an even 
higher figure from less than 2 lakhs to about 19i lakhs. 

The statistics given below show that at least in the Nira Canal 
area we do not witness that stagnation w^hich we witness in the Pra- 
vara and Godavari canals. These figures refer to the overdues of the 
societies to the Bank and not overdues of the members to their 
societies. . 
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Statistics sbowiog the Increase and Decrease in overdoes of 
Important Societies afiiliated to the Baramati Brandi of the 
Provincial Co-operative Bank. ' 


Name of 
Society 

Loans outstand- 
ing to the Bank 
on 31-3-1931 

Overdues 

on 

30-6-1929 

Rs. 

Overdues 

on 

30-3-30 

Rs. 

Overdues 

on 

30-6-1930 

Rs. 

Overdues 

on 

30-12-30 

Rs. 

l2 

Rs. 

Baramati ... 

28,857 

27.643 

26,443 

26,795 

24,095 

24,098 

Nirwagaj ... 

24,661 

24,496 

18,639 

14,237 

13,737 

13.774 

Medad 

339 

3.307 




300 

Khandas ... 
Malegaon 
Budruk ... 
Sangvi Hanu* 

19,832 

14,188 


12,916 

12,582 

12,682 

1,36,807 

1,31,736 

1,16,424 

1,19379 

1,17.572 

1,16.972 

man 

5X)98 

2,013 

Nil 

Nil 

Nil 

Nil 

Shiravli ... 

4,174 

4.740 

3.518 

3.518 

2363 

2368 

Pandre No. 1 

1.05,724 

1,10,901 

1,07,369 


1,04,153 

1,00,119 

Pandre No, 2 

97.042 

85,700 




94387 

Kamles h war 

8,727 

1,059 



HHDusSI 

240 

Shtrashne ... 
Malad Bara* 

52,140 

41,249 

45,693 

46.693 

48.773 

48,123 

mati 

10,333 

5,514 

2,796 

3.127 


3,004 

GunawdJ 

Dorlyachi- 

71.356 

69.546 

68,146 

68,114 

67,714 

67314 

w^i 

16,484 

13,569 

13,262 

13,211 

12,711 

12,678 

Zaragadwadi 

16,401 

8,100 

6.445 

6,445 

6.212 

5312 

Pimpli 

10,210 

3.243 

7,223 

6,732 

6,332 

5,110 

Katyachiwadi 

23,908 

12,087 




16,438 

Dhekalwadi 

45,718 

39,453 

35,547 

36.242 

37,584 

37.184 

Sansar 

13.451 

13.458 



9,615 

9,185 

Udhat ... : 

55,632 

538 



51.147 

50,090 

Tawshi 

17,778 

10,217 




10,807 

Bel wadi ... 
Sangvi Shiva> 

28.149 

20.296 

19,418 

19,418 


19.996 

ji 

6,013 

10.126 




25.950 

Nimbodi ... 

24.584 

25,264 


26335 

24,762 

24,062 

Lasure 

9,058 

5,613 

5,613 

5,613 

5.051 

4,951 

Kuruvali ... 

4,955 

5,214 

4,623 



4,005 

Songaon ... 

4,794 

10 

Nfl 

1,126 

824 

2,644 

Kalamb ... 

2.028 

2.728 

2,728 


2328 

2,028 

Shindewadi 

2.942 

Nil 

Nil 

Nil 

Nil 

21,902 

KanmodwadI 

3,817 

Nil 

Nil 

537 

722 

1372 


It will be sufficiently clear by now that though on the whole over- 
dues do not show signs as yet of any appreciable decrease in any of 
the three important canal areas they are very gradually decreasing at 
least in the Baramati tract in case of a large number of societies. 

The figures regarding the Nira Canal societies shown > above 
clearly prove this if any proof were needed. The position however is 
not hopeful even to this extent in the societies on the other two canals 
for on the Godavari and Pravara canals, every sodety shows an 
increase of bverdues. 
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Largs amounts are involved in arbitration in these societies as a 
result of these extraordinary overdues. The figures given below 
show this fact so far as some of the important societies affiliated to the 
3aratmti braach are concerned. 



Amount 
involved in 

members 

whom 

ation 

involved 


1 

*♦-1 


Name of Society 

arbitration 

Rs. 

"S-S? s 

o-S>!3§ 

w 

g2g.f 

U H 
(« « 

o 

Z 

Date. 

Malad-Baramati 

9,051 


75-4% 

28 

18-1-32 

Tavashi 

6393 

8 

82 5% 

34 

8-2-32 

Nimbut 

3377 

11 

33-3% 

25 

5-12-31 

Zargadwadi 

3,178 


75-% 

44 

3-2-32 


3,165 

11 

100*% 

43 

16-6-31 

Nimbodi 

2,378 

6 

99*% 

62 

7-8-31 

Dorlyachiwadi 


17 

i 92*% 

1 45 

4-2-32 


9,943 

7 

; 87-% 

: 44 

3 2-32 

Nirwaga] 

11,930 

9 

1 87-7% 

42 

2-2 32 

Sangvi Hanuman . . . 

3,510 

12 

' 84-3% 

41 

18-1-32 

Sansar 

7,605 

27 

! 95*% 

71 

14-2-32 

Katyachiwadi 

26,118 

24 

i 91*5% 

45 

2-2 32 


1,827 

10 

' 100% 

31 

286-31 

Shindewadi 

Nil 

Nil 

1 121% 

5 

28-1-31 

Kamleshwar 

1,855 

2 

76*7% 

33 

14-2-32 

Karanie 

Khonue Badruk 

23,915 

32,092 

49 

20 

86*6% 

92-1% 

86 

74 

28 12-31 
2-2-32 


What are the causes of this state of affairs ? How is it that the 
canal tract which at one time gave the greatest hopes to all should 
have been reduced to the deplorable condition in which it is found 
to-day ? 

The causes of overdues in the canal tracts are in some respects 
peculiar to this tract alone. The canal tracts have special features 
and special causes of overdues. Some of the causes however are 
common to ail the tracts. Let us examine all of these causes together. 

The causes of overdues in canal tracts can conveniently be classi- 
fied under three broad categories ; — 

1- Economic causes ; 

2. Defects in the co-operative organisation itself ; and 

3* Causes doe to the peculiar characteristics of the people. 

All of them however are interconnected with each other, the 
economic causes being the most important of the three. 

It hu alr^ been noticed above that though overdues have 
ways existed, in these tracts they npver were so serious as th^ are 

0 
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to-day and that the great rise in overdues to-day is a product of the 
post-war period. This period then has much to do with these overdues 
and the chief causes are a phenomena of this post-war period. 

The chief cause is the phenomenal fall in the price of gul. The 
period of the war was a period of great prosperity to the canal culti- 
vators. The increase in the demand for sugar and gul during the war 
time led to the raising of the price of both these commodities and the 
cultivators reaped large profits. This can be seen from a rough 
examination of the price of gul. Whereas the pre-war rate was some- 
thing like Rs. 20/~per palla the rate during the war time rose enor- 
mously and it came even to Rs. 60/- per palla. Roughly it may be said 
that it varied between Rs. 40/~ to Rs.60/~. This rise in the price of 
gul brought great profits to the agriculturists. This led to an increase 
in sugar cane cultivation. Lands were bought at fabulous prices with 
borrowed money. There was a regular competition between the bigger 
cultivators so far as the question of increasing the acreage of sugar cane 
plantation was concerned. Even defaults were wilfully made so that 
more lands could be bought and cultivation increased. 

This era of high prices led to a great rise in the standard of 
living. There can be no mistake as to this. Judged from all view- 
points, from their dress, their mode of living, their desire for keeping 
ponies and even in some cases of small tongas for conveyance, a 
phenomenal rise in their standard of living was clearly visible. 

Land values were inflated due to competition amongst them for 
buying more and more land for sugar cane crops. Even raw hands 
were tempted to try their luck and sugar cane cultivation was taken 
up by men who had no experience of it. 

But war could not last for ever nor could the era of inflated 
prices. Within a few years after the close of the war, notably since 
1923, prices began to fall steadily. This fall in prices due to the 
disappearance of the war conditions has been further aggravated by 
the world depression we witness to-day. Last year the price of gul was 
the lowest in the history of sugar cane cultivation. Unexpected as it 
was it has hit the cultivator a blow from which recovery cannot be 
quick. The market quotations showed that gul could be had even 
at the low price of 11 seers for one rupee. 

Habit of cultivating cane has become with these cultivators 
almost a second nature. They have all these years gone on gambling 
in the hope of better prices and have spent larger and larger 
amounts year after year only to find now that prices are not likely to 
go up. They have borrowed continuously in the hope of a rise in 
prices and to-day they find themselves in indebtedness* 
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They have not been able to cnt down their standard of living. It 
is not very easy for people accustomed to a high standard of life for a 
number of years together to lower it all at once. They have borrowed 
more and mord to maintain it and consequently their indebtedness has 
risen. 

Though this cause of price fluctuations is one of the most import- 
ant of the causes operating towards overdues it is by no means the 
only cause. It is true that sugar cane cultivation is the most specu- 
lative of all crops and that it is dependent to a very great extent upon 
the price factor but the overdues of to-day are not due solely, wholly, 
and entirely to the price factor. There are various other economic, 
organisational, and psycholc^ical factors, which we will have to 
consider. 

In the first place though prices have fallen and income from the 
sale of crops is decreasing yet the cost of cultivation has not appreci- 
ably diminished. This cost of cultivation consists primarily of three 
to four factors. 


1. Irrigation charges. 

2. Land Revenue. 

3. Labour cost. 

4. Cost of manure. 

The cost of cultivation increased considerably chiefly during 
1917-1918. Mr. Ewbank calculated that the cost of male- labourers 
had risen by 80 p. c. and of female labourers by 150 p. c., of iron 
ploughs and iron crushers by 100 p. c. and of gul boiling pans by 
150 p. c. during 1915-1920. The cost of manure is a very important 
factor and the increase in this cost during this period is brought out 
clearly by the following : 


Price per Khandi 


Year 

Kardi 

Castor 

Saffloor 


Rs. 

Rs. 

Rs. 

1914 

18 

14f 

15 

1915 

16J 

15i 

IH 

1916 

I6l 

17 

151 

1917 

m 

16i 

15i 

1918 

24| 

17 

19 
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The following will also show the total estimated increase in the 
cost of cultivation per acre between 1905 and 1918 : — 


s of Expenditure 

Cost in^ 
1905 

Cost’in* 

1908 

Cos/'in* 

1918 


Rs. 

Rs. 

Rs. 

Labour 

75/- 

130/- 

127/- 

Natural manure 

75/- 

80/- 

83/- 

Seed 

50/- 

50/- 

75/- 

Oil-cake 

100/- 

105/- 

204/- 

Water rates 

25/- 

25/- 

48/- 

Rent 

15/- 

9/- 

30/- 

Interest 

68/- 

33/- 

40/- 

Crushing charges 

80/- 

80/- 

140/- 

Total 

488/- 

512/- 

747/- 


This rise in the cost of cultivation was accompanied by a rise in 
prices, specially during the war time. To-day however though 
prices have fallen considerably, the cost of cultivation has not 
decreased appreciably. During the war the wages of labourers 
increased to even Re. 1/- per day. Similarly the irrigation cess also 
increased though land revenue was more or less stable. This increase 
in the expenses however was not felt at all in those days since 
prices also rose as we have already seen. But what is the position 
to-day ? The wages of labourers have no doubt decreased but they are 
still higher in comparison to the prices. To-day they vary from 7/- 
annas to 11/- annas per labourer. The irrigation cess too has not 
decreased in any way, nor has land revenue. The price of manure is 
also very high to-day specially when we take into account the high 
price paid for oil-cakes and the low price of produce sold. The 
experienced Senior Inspector of the Branches of the Provincial Bank 
in the Ahmednagar district says in his Branch Report that “the cost 
of cultivation, specially for oil-cakes was high while the prices of 
produce fell down almost to the level of prices of oil-cakes allowed last 
year. There could be no margin of profits.” 

Thus whereas during the war time we had 

1, A continuous rise in prices of gul. 

2. A rise in the cost of cultivation. 

1. This estimate is given In paragraph 5 of Mr, Brander's Report printed in 
the Govt. Resolution No. 10509 of 19-11-1910. Revenue Department. 

2. See para. 48 of the Report of the Special Takavi Officer in G. R. Na 10509 
of 19-11-1910. 

3. These estimates were supplied by Professor Knight— March 
Co-operative Quarterly. 
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3« A riss in the standard of living. 

4. A rise in the value of land. 

We have to-day : 

1. A continuous fall in the price of gul. 

2. No appreciable decrease in the cost of cultivation. 

3. No appreciable decrease in the standard of living. 

4. A great decrease in the value of lands. 

This will make sufficiently clear the formidable combination of 
various factors which have made canal cultivation almost as great a 
gamble as cultivation in the dry tracts. If in the dry tracts profits 
depend mainly upon the seasonal factor, in the canals they depend 
mainly upon the price factor — price of cultivation, price of manure and 
the price of crops. In both of them it would seem that cultivation is 
nothing short of a gamble. 

What remains now for oUr consideration are the defects in 
organisation and the defects in the characteristics of the people. 

It must frankly be admitted that the co-operative organisation as 
evolved for the needs of the canal cultivators exhibits many grave 
defects. It must not be forgotten that the present system has arisen 
from the amalgamation of two opposing ideas. Co-operation was laid 
upon a soil for which the Agricultural Bank of Egypt was supposed 
to be necessary. Due to various circumstances it has not been possible 
to work the Canal societies on true co-operative lines. Some of our 
officials and non-officials criticised the working of the system even as 
far back as 1912.^ Rao Bahadur Desai described the work of the 
Provincial Bank at Baramati as being “ more commercial than co- 
operative”. He objected to the Central Bank taking mortgage 
promises as collateral security”. Though we may not exactly 
agree with the views expressed by Rao Bahadur Desai in those days it 
has to be admitted by co-operators that our Canal societies are not 
working on true co-operative lines. 

The co-operative system as worked on the canals to-day was not 
evolved on the best of lines. Mortgage security became an 
indispensable factor even from the very beginning. The societies 
have borrowed from the Bank huge amounts, and default in repayment 
of these amounts has led to almost a crisis. There is no loyalty on the 
Jjart of the members. It must be acknowledged here that members 
were not chosen in the beginning with that discrimination with which 
they ought to have been chosen. Hundreds of them joined the societies 
merely because they had learnt that membership in these societies 
would give them acces s to an almost unlimited supply of capital The 

1. See ciitlcistn of Rao Bahadur A. B. Desai and of the Hon*ble Mf. 
VWif in f rovineial ConfereOce of this year« 
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societies are not composed of men who would be willing to repay with 
that epthusiasm with which they borrow. Sugar cane finance has 
offered one great difficulty. The period for a sugar cane crop is about 
13 to 15 months and fresh loans had to be granted necessarily before 
the Bank could recover its previous outstandings fully. This was 
found to render cane finance on true co-operative lines a difficult 
matter inasmuch as this made it possible for the members to utilise 
the new amount given for paying off the preceding loans taken. 

Over-financing and under financing have both been promiment 
defects in the working of the Canal societies. If under-financing is 
more prominent of the two to-day, over-financing was a greater defect 
in the past. It cannot be denied that there was over-financing in the 
initial stages. There was a case for example where a member took 
loans for raising a sugar cane crop when as a matter of fact the 
borrower had not raised any such crop. 

There w’as no proper field inspection and finance was sometimes 
provided for a larger area than what was actually cultivated. There 
was no agency to select the best fields for the cane crop once the areas 
were included in the ** blocks’* by the Irrigation Department. The 
average limit at one time for miscellaneous loans was as high as 
Rs. 1,000/-. This would have led to proper and adequate finance 
provided the Bank and the societies had taken care to prevent over- 
financing. Indeed if under-financing is a cause of overdues, over- 
financing is an equally important cause because when a cultivator is 
given more than what he needs he will waste it on unproductive pur- 
poses and consequently we will have no means of repayment. Current 
accounts of societies wuth the Bank were freely operated upon for crushing 
charges and at times even double the amount of the actual charges 
were allowed. The absence of the Normal Credit Statement was res- 
ponsible to a great extent for this over-financing. When a member 
wanted Rs. 1,000/-, for example, he would go to the Society and demand 
Rs. 2,000/-. The Society used to give him Rs. 1,500/- or so for the 
societies in those days thought that their existence w^ould not be justi- 
fied if at least 50 to 60 per cent, of the amount demanded was not 
sanctioned. The members how^ever took care to demand at least 
double the sum that they really wanted. There was no genuine co- 
operative spirit which could teach them that they should never demand 
what they could not repay and what they did not need. 

There was very little of true supervision. Bexiami transactions 
were not readily detected if not actually connived at in important 
cases. , The secretaries of the societies were given commission accord- 
ing to the recovery effected and this encouraged them to resort to book 
adjustments or to the adjustmept of fresh advances iq repajmient of 
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old dues. There was no agency to see that loans were exactly utilised 
for the purpose for which they were taken. 

Thus defects in the organisation and in the characteristics of the 
people have also contributed a great deal to the present state of affairs. 
If we had honest men to work the societies, if we had cultivators 
who would not have shirked the responsibility of supervision and 
work, if we had people who, instead of regarding co-operative societies 
as Sarkari Mandalis, had regarded them as their own, much of the 
overdues we see to-day would not have disfigured this tract at all. 

Another defect with some of the cultivators on the canal tract is 
to get all their work done by hired labourers instead of doing it them- 
selves. I wonder why some of our cultivators should think that their 
main work is to supervise only and that all the physical labour involved 
should be done through hired labourers alone. Is there a way out of 
these difficulties ? ** We shall consider some of the essential remedies. 

There are important people, including even some of the Directors 
of the Provincial 13ank, who think that Co-operative Credit Societies 
are not at all suited for the Canal areas. Mr. G. F. S. Collins, one of 
our ex- Registrars, was actually of the opinion that ‘'it will eventually be 
necessary to have land banks similar to the Zamindari Banks in Sind 
run on strict business lines for large cultivators and that this would 
have been the correct policy from the beginning.”^ There are others 
who hold the view that such banks are necessary to-day only for the 
bigger cultivators and that the present day small co-operative credit 
societies should continue to finance the smaller agriculturists. 

Though something can be done in these directions it will be 
necessary to solve the problem of the existing overdues before taking 
any other final step. We may offer a few suggestions with this end in 
view. 

1. Firstly the Irrigation Department must try to lend a helping 
hand in the matter. 

The Nira Canal was at first classed as a protective work ** but 
it was subsequently converted into a “productive work''. This “pro- 
ductive work idea led to the introduction of the block system. Ac- 
cording to this system lands of cultivators are formed into “ blocks ’* 
by the Irrigation Authorities. It is agreed that only one-third of this 
block must be brought under sugar cane crop by regular rotation, and 
the cultivator must pay a uniform rate of water tax for the whole area, 
included in his block. This is the idea underlying the present system. 
But in practice this has led to certain disadvantages. Under this 
system irrigation cess is based upon a contractual basis whereby it is 

1. See Anniwl Report of the Co-operative Department for 1926-1927. 
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artAi^ej between the cultivator and the Irrigation Department that 
the former must pay for a certain fixed number of years a certain sum 
as the cess for each acre irrigated and the latter supply water to 
these lands. The difficulty is that the cultivator has to pay his 
cess every year as per contract irrespective of the fact whether he 
cultivates the land or not. It has also been detected that when land is 
commanded by the canal and is guaranteed a perennial supply of water» 
and the agriculturist has to pay the block rate every year it is difficult 
to prevent members of societies from growing sugar cane crops. The 
Bombay Provincial Banking Inquiry Committee were of opinion that 
suitable crops should be substituted with advantage in the place of 
sugar cane. But if this recommendation is to be carried out it is 
absolutely essential to see that the irrigation policy does not in any 
way prevent members from doing this. It has been noticed many 
times in the past and that too even by influential officials like Mr. R. B. 
Ewbank that the irrigation policy based as it is on the block system 
was actually preventing co-operative societies from following the policy 
of withholding loans to members who were growing cane on unsuitable 
land.' 

Another unsatisfactory feature is the continuous rise in the 
irrigation cess. The rate for one block of three acres was Rs. 30/- 
in 1908, Rs. 33/- in 1910, Rs. 39/- in 1911, Rs. 48/- in 1912-1918 
and to-day it is about Rs. 70/-. The present cess is very high 
when we look to the diminishing profits which agriculturists are 
getting from their lands. The profits vrhich cultivators obtain to-day 
are much less than what they were obtaining in 1918 to 1919 and yet 
the irrigation cess, instead of decreasing proportionately, as it 
presumably should, has actually increased. One hears complaints that 
the policy of the Irrigation Department is most unsympathetic and 
needs overhauling. It would be better if Government were to set 
aside for the time their notion of getting big profits from these canals. 
Let us not forget that originally it was a protective work and though 
with changing circumstances to-day it may remain a productive one, 
yet the profits which may be obtained from these works must be 
consistent with the actual conditions prevalent in the tracts* Would 
it not be better for example to change the present system and charge 
the irrigation dues according to the volume of water consumed ? This 
would be fair to the cultivator and profitable to the Government gs 
well for they will be able to judge which crop pays them most* 

Another fact to which attention may be drawn is the proUiin 
of water logging* The old irrigation policy was one of the 


1. March 1920, C(H>perafyf€ Qmrt^riy, p. 202. 
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of overdues. It is really unfortunate that no systematic survey 
of the soil was made when water facilities were first thrown open 
to the cultivaters. It seems water was given to all agriculturists 
without making a proper survey of the soil. But to-day the Irrigation 
Authorities have understood the value of this. No irrigation work 
should be thrown open without a careful survey. Absence of this 
careful survey at least in case of the Nira Canal was a cause of the 
early overdues. 

Water logging is a very deplorable feature. Owing to a very 
easy supply of water, crops were over- watered. The soil being rather 
black and deep it became water logged. The irrigation authorities do 
not seem to have paid much attention in the early days to proper 
drainage of lands so watered. We have it on the authority of 
Dr. Mann that “Little attention w^as paid to drainage either by the 
Canal Authorities or the people, the sub-soil became more and more 
injuriously affected by salt, with the result that over 5,000/- acres 
of formerly cultivated land under the Nira Valley are now useless”.^ 
The negligence of the Irrigation Authorities in this connection leads 
to increase in the cost of cultivation and decrease in the outturn. The 
sufferer therefore is the poor cultivator. The magnitude of this evil 
can be judged from the fact that wdiereas the area of water logged 
lands was only 4,000 acres in 1907, it rose to over 10,000 acres 
in 1924. 

This is a serious evil, an evil w^hich shows that the best attention 
of the Irrigation Authorities is needed for rectifying it. 

2. Secondly, attempts must be made to start sugar factories on a 
wide scale and in a systematic manner. Such factories will enable the 
cane cultivator to get better prices for his product. When the price 
of gul and sugar is almost the same people as a rule are inclined to 
prefer sugar and the gul is neglected. Hence arises the import- 
ance of converting sugar cane into sugar. 

The experiments conducted till this date have not succeeded 
well. The factories in the Deccan may be counted on the fingers 
of one’s hand. We had the Malegaon Sugar Factory which failed 
some time back. We have also had the small factory at Fursangi 
which had to face great difficulties. The factory at Belapur is pull- 
ing on at present due to the Swadeshi sentiment. These few 
factories are really pulling on a precarious existence but no one can 
tell whether they will last for ever. Though the experiments tried in 
tbo Deccan have not succeeded well, we can succeed if Government 


I* See page 808 of Vol. XIV, Part V of the **Agricultural Journal of India’*. 
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were to help. But without such aid it becomes very difficult to 
pull on for a long time. 

() 

Government can encourage such factories, allow tfeem to utilise 
the waste bye-products to the most profitable extent, and stop foreign 
competition by putting further restriction on the import from Java and 
other places abroad. 

3. Lastly, sugar cane cultivation should be put on a more 
systematic and economic basis. There are many who consider 
sugar cane cultivation to be unprofitable to-day. It is no doubt 
true that our cultivators cannot easily give up sugar cane cultiva- 
tion to which they have been accustomed for years past. There 
is also the difficulty of possessing the actual knowledge required 
for replacing the sugar cane crop by other crops. Besides the 
present irrigation cess might also prevent cultivators from bring- 
ing about such a change. It must be remembered that a great many 
of our cultivators are working on unsystematic lines. They plant 
cane very late, even as late as March and April. They are not 
very careful in watering and manuring and their crushing opera- 
tions are crude. Their ‘^guF' is often bad in taste and colour as 
a result of this and fetches very low value in the market. It would 
be well therefore if the Provincial Bank and the societies do some- 
thing to make sugar cane cultivation more systematic. The Bank 
must finance but it must at the same time try to see whether or not 
cultivation is based on sound and scientific lines. This suggestion 
may appear crude specially as a proposed duty of a co-operative 
institution, but unless we try to attempt this and unless we do 
something to induce the cultivators to change their present unremu- 
nerative methods of cultivation, our members of societies will find 
cane cultivation a very unremunerative business. 

The Group Secretary System and Methods of Finance.— As 

all co-operators know the secretaries of societies come to have 
special importance due to the inability of the Managing Com- 
mittees to manage the aflfairs of the societies in the way they ought to. 
There are also what are knowm as the Group Secretaries. We shall 
note details about this Group Secretary System here because it is in 
the canals that it has been most developed. 

There is in the Baramati tract what is known as the Joint Expen- 
diture Scheme of Group Secretaries. According to this scheme there 
is one secretary for every two or three societies and the pay of the 
secretary is obtained from each society according to the Strength of its 
working capital 
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These secretaries are under the control of the Bhimthadi Taluka 
Supervising Union. They are mostly well trained men who are 
paid handsomely. Their task is a heavy one and hence they 
have to be • paid something which can be sufficient to attract 
the right type of men. They are controlled not so much by 
the societies in which they serve as by the Union working under the 
orders of the Assistant Registrar. There are two or three societies 
which have neither joined the Union nor accepted the Joint Expendi- 
ture Scheme. The Union is the sole master of these secretaries. It 
recommends to the Registrar which secretary should be transferred to 
which society. The only defect is that the secretary is entirely in- 
dependent of the influence of the Managing Committees of the societies 
he serves. These canal societies, it seems, can neither appoint nor 
dismiss their secretaries. Sole control rests with the Registrar, 

Recently the Supervisor of the Union has taken further steps to 
strengthen his supervision over these secretaries. He has asked them 
to submit weekly statements about the working of the societies in 
their charge. These statements deal with such matters as the general 
progress of various individual members, the execution work of the 
awards passed against them, etc, 

I have also heard that a new scheme has been forw’arded 
for sanction in which new proposals have been made in order to 
remove the present w^ant of co-ordination and other difficulties coming 
into the way of the economic management of the tract and also with 
a view to effect a better turnover of the work for purposes of putting 
comparatively much lesser strain and burden on the Joint Expenditure 
Scheme. 

The last feature of the Canal Societies ufs., the peculiarities in 
the method and scope of finance needs elucidation. 

In the very early days societies were organised to suit more the 
transfer of takavi loans rather than to suit the setting up of a true 
co-operative system of credit. There was no sense of joint credit. 
The system was mainly centred round the Special Mamlatdar. In the 
first place the landed assets of the members were valued after verify- 
ing the title through the Record of Rights. The Registrar w^as 
required to sanction every loan and he allowed finance upto one third 
the value of unencumbered estates of the applicant. Generally a cash 
credit was opened upto this limit. Applications for withdrawals on 
these cash credits were forwarded by the Managing Committees of the 
Societies through the Special Mamlatdar who liad to supervise over the 
whole scheme and prevent reckless borrowing. In actual practice it 
was the Mamlatdar who came to exercise a veiled control over even 
the internal nianagement pf the societies. Each and every application 
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had to pass through him and had to be approved by him. He was at 
that time the only agency on which reliance could be placed by the 
Registrar and the Bank. He had for all practical purposes a power 
of veto. He also used to control the secretaries of the Societies which 
in those days were grouped into five circles. His position was some- 
what similar to that of the English Inspector under the Egyptian 
Agricultural Bank scheme. He was not only an adviser but also a 
supervisor to the financing agency. He used to work in the interests 
both of the lender and the borrower. The loan was made finally 
available to the member only after the sanction of the Registrar was 
obtained. In those days such drawing was made repayable within 24 
months. The loans were advanced by the Bank at 7i per cent, and 
the societies passed them on at 9s p.c. They were recovered out of 
the sale of members’ jaggery sold at the shop. All the members were 
bound to bring their produce for sale through this shop. 

This system worked fairly satisfactory in the early days because 
the members of the societies, having been accustomed to the old 
system of Government takavi were taking the money from their 
societies as Sarkari ” money and were usually prompt in repaying 
them. Besides the higher standard of living was absent at that time. 
In addition to this advantage people had not learnt the business tricks 
they are employing to-day. 

Gradually however the system broke down and arrears began to 
increase. It was felt that this method was not quite suitable specially 
because there was no arrangement for supervision by the financing 
agency. The Special Mamlatdar alone could not be expected to carry 
out the increasing w^ork quite as efficiently as he w'as doing it formerly. 
Hence the Guaranteeing Unions came upon the scene. 

Three such Unions were registered at Baramati, Malegaon and 
Pandhare with the function of supervising the working of the affiliated 
societies and recommending finance on their guarantee. In order to 
check the proper use of the loans given, advances from the societies 
for manure, and for top dressing of the cane were allowed only in kind 
thus ensuring that at least 45 per cent, of the total loans advanced were 
being used for the purpose mentioned. "Field Registers” and "Gurhal 
Diaries” were also introduced from which it could be known to 
what use the money was put to and as to what could be the expected 
recovery. 

Though the system was as perfect as could be made in those 
days when our co-operators had not gained much experience of the 
canal tracts, it was really very defective in working. The committees 
of the Unions failed to respond willingly to the task before them. For 
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some time lump credits had been allowed by the bank to these Unions 
which were asked to distribute such credit amongst their constituents. 
This was soon giVen up due to rising arrears, in favour of the system 
of giving sucht:redits to individual societies. This too however failed 
and the last stage was reached whereby the method of giving loans to 
individual members was introduced. 

This old method of financing was found to have led to over- 
financing. I have already explained this as a cause of overdues. The 
Bank used to finance the members on the following scale : — 

Old method of Planting ... ... Rs. 400/- 

Manjri Method ... ... ... „ 350/- 

Rattoon Cane ... ... ... „ 250/- 

It also laid down the rule (in 1919-1920) that it would not finance 
the cultivator for the purpose of preparing the ground and buying seed. 
This change in the method of finance it was forced to introduce in 
order to prevent penniless cultivators from growing sugar cane on 
disastrous lines due to inexperience. But even these remedies were 
inadequate. 

The artificial improvement effected in 1921 due to a rise in the 
price of gul hid the true defects of the system to some extent. The 
post of the Mamlatdar was abolished consequently in 1923, and the 
Bank was allowed from this time onwards to make its own 
arrangements for finance and supervision. Having found that the 
Guaranteeing Unions were not of much use the new system of 
Supervising Unions was introduced. A new Supervising Union was 
set up. Another feature introduced about this time was the transfer 
of the purchase and sale business of the then existing shops under the 
Bank’s management to a separate Sale Union which was registered 
in 1926. 

But both these changes could not remedy the great evil of 
overdues. The Supervising Union failed in wwking. Even the Sale 
Union was not welcome to the then Senior Inspector who had 
submitted a long note to the bank warning it against this change. The 
evil of over-financing remained in spite of such remedies or changes 
introduced time after time. 

Matters came to a head in 1926-1927. The figures for overdues 
given by me in a previous portion of this article will show this. 
The almost unbelievable rise in overdues within 1923-26 opened the 
eyes of the Registrar, Mr, Collins. But the remedy proposed and the 
change effected in the method of finance by Mr. Collins was w^orse 
than the disease. The Bank had been till this time financing to the 
extent of Rs, 500/- per acre but this was cut dowm by Mr. Collins to 
Rs. 450/- per aote and to almost nothing in case of those who were iq 
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atroars* Payments for irrigation dues of the members specially were 
prohibited by the Registrar. This abrupt change was a serious 
mistake. The people became upset, there was wholesale demoralisa* 
tion and a very large number of members sold their produce outside the 
Sale .Union. This policy of withholding all finance was responsible 
for almost a complete loosening of the control over the cultivators. 

The policy initiated by Mr. Collins was found to be impracticable 
because the overdues were not wholly and solely due to the dishonesty 
of the members. His remedy had failed to take into account the 
truth of the economic causes underlying the phenomenon of overdues. 
A special conference of field workers and representatives of the Bank, 
the Co-operative Department and of the societies and the Agricultural 
Department, was soon held to consider the serious position. It was 
decided in this conference to discourage cane cultivation, and allow 
long term extensions to facilitate repayments. It was realised that 
if no new loans were to be given there could be no hope of cultivation 
through the Bank’s money and hence no hope of recovery of any of the 
old loans which were overdue. An arrangement hence was made 
according to which new loans were to be given to the cultivator on the 
understanding that he was to return the whole of it the next year along 
with a part of the old overdue amount. In this way it was arranged 
that the old overdues should be paid back in ten years* instalments. 

The system of finance to-day may be briefly stated. Every member 
of the society has first of all to apply to the Managing Committee 
of his society. The Committee considers the application and makes 
recommendations to the Inspector of the Branch who makes inquiries 
and submits the application through the Senior Inspector to the 
Assistant Registrar and the Registrar. The Registrar has to sanc- 
tion it and send the papers to the head office of the Bank. The 
head office communicates the sanction to the Branch and the Branch 
communicates it to the society. The society then takes the mort- 
gage bonds of the members and the loan is transferred to the cur- 
rent account of the society. The member is then financed through 
cheques which are drawn on this current account in his favour. He 
comes to the Branch and finally gets the amount that has been 
sanctioned by encashing the cheque. 

In case of manures and oil cake loans, the necessary sanction is 
communicated to the Sale Union, which advances the same in kind, 
and informs both the Bank and the Society about it, whereupon 
accounts are adjusted by both of them. 

Most of the loans given are for sugar cane cultivation because 
sugar cane is one of the most important of the crops -jjrown in this 
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area. The following figures will show very clearly the extent of 
finance given to the various societies affiliated to the Baramati and 
Nira Branches. • 

Statistics showing the amount of finance given for cane cultivation^ 
to the Societies affiliated to the Baramati Branch (since 1920) and to 
the Nira Branch Societies (since 1926) : — 


Year. 

No. of 
societies 
financed. 

Outstandings 
on 31st March. 

Recoveries 
during the 
year. 

Fresh advances 
during the 
year. 

1920 

31 


3,37,629 

1,82,130 

1,92,025 

1921 

31 


4,60,876 

4,32,913 

5,56,159 

1922 

31 


5,68,362 

5,43,109 

6,50,595 

1923 

31 


7,76,183 

5,42,550 

7,50,371 

1924 

30 


6,47,546 

9,68,079 

8,39,442 

1925 

31 

i 

10,47,471 

5,42,483 

9,42,407 

1926 

32l ! 

h , 

15,64,770 

! 8,19,320 

13,36,619 

Nira 

7J 


4,30,037 

3,41,792 

; 3,57,265 

1927 

36] 

j 

14,28,443 

10,26,780 

j 8,90,453 

Nira 

7j 


4,95,511 

j 2,05,953 

i 1,42,366 

1928 

341 

1 

1 

1 

h 

10,30,117 

5,39,212 

i 

; 5,012 

Nira 

7J 

4,60,403 

1 1,18,499 

37,522 

1929 

31] 


9,30,595 

Not known 

22,508 

Nira 

7j 


4,17,906 

88,932 

4,979 

1930 

29] 


8,63,575 

1,90,198 

1,23,178 

Nira 

7j 


3,49,000 

1,07,192 

25,603 

1931 

30] 


8,68,879 

1,68,074 

1,73,372 

Nira 

1 

6j 


3,39,818 

45,490 

40,826 


1* By finance for Cane cultivation ** I mean finance for buying manures 
and oil-cakes and for paying irrigation dues. 
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These figures are sufficient to show to what extent finance for 
cane cultivation is made available since the last eleven years. Now we 
shall note something about the policy. v 

I find that in the Canal Societies, finance cannot be obtained by 
the cultivator to-day for all purposes. The idea kept steadfastly in 
view is to induce cultivators to spend something of their own for cane 
cultivation upto the stage of dressing oil-cakes.^ The Bank is willing 
to provide finance only on the revised scale of Rs, 300/- per acre 
roughly as follows : — 

Rs. 70/- per acre for payment of irrigation dues. 

Rs. 150/- per acre for oil-cakes (this includes carting expenses 
and a bag of sulphate of ammonia ). 

Rs. 100/- per acre for “ Gurali’* expenses, i. e. for crushing cane, 
producing gul, etc. 

It will be seen that the finance given is only for certain definite 
purposes as shown above and that too within the limit of about Rs. 
300/- per acre. It was only in two or three cases where there were no 
previous dues and where the cultivator was exceptionally good that 
finance was given for all purposes. But this is really so very rare that 
we may leave it out of account entirely. It is not necessary to point 
out that there is no hope for tenants to be financed under such a 
scheme. There is a possibility of finance being given on personal 
security for very small loans but since there is no mutual trust this 
even is not practicable on any large scale to-day. As a matter of fact 
such “ surety” loans have been almost neglected from the very begin- 
ning and all loans have been given strictly on mortgages. The surety 
system was found defective inasmuch as the sureties were found to 
dispose off land before anything could be recovered from them. 

The other special features may be noted. In pursuance of the 
suggestion made by the Registrar in his note of 1928 special arrange- 
ments for recovery in this tract have been made by the appointment of 
“ Recovery Clerks” and peons. There are about four Recovery Clerks 
for different groups of societies. They have to see that the loan is 
properly applied and used exactly for the purpose for which it is 
sanctioned. They have also to send reports at short intervals to the 
Senior Inspector of the Division. 

The chief function of these Recovery Clerks is to carry out field 
inspection. They have to see whether the crop is at all planted or not 
and if planted whether it is done in time. They have also to press 
for the recovery of loans taken, so that overdues may be gradually 
diminished. 

1. This amount is in most cases either borrowed from the Sowkar or ob- 
tained from the savings accumulated. 
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It is a question which deserves careful attention as to whether 
these Recovery Clerks are as useful as they are supposed to be. They 
are stationed at fhe following centres : — 

1. SansStr (for 7 societies there ) 

2. Baramati ( for 7 societies around the town ) 

3. Pandhare ( for 7 societies ) 

4. Korala ( for 7 societies ). 

There are only three societies affiliated to the Baramati Branch 
where no Recovery Clerks Where needed on 31-3-31. Such special 
measures as these however have been responsible for a gradual 
increase in the expenditure of the Branch and a gradual decrease in 
the profits earned every year. 


Year 

Expenditure 

Profits 


Rs. 

Rs. 

1927-1928 


21,130/- 

1928-1929 

3,489/- 

13,754/- 

1929-1930 

6,717/- 

9,253/- 

1930-1931 

7,983/- 

4,458/- 


Another feature is the power given to the Senior Inspector to 
sanction loans in anticipation of the sanction of the Registrar in a few 
needy cases upto Rs. 2000/- per society so that unnecessary delay 
would be prevented. The statements of loans sanctioned in this way 
are sent to the Registrar and placed before the Board of the Bank 
every month for approval. 

Such special power of sanctioning loans prevents delay in impor- 
tant caMs. In order to prevent inadequacy as well, powers for. 
sectioning special limits in case of good but needy cultivators is also 
given to the Senior Inspector. This is one of the redeeming features 
of the system. Big cultivators needing bigger loans would not find it 
possible to be financed to any reasonable extent by Co-operation if 
special limits were not sanctionable. Hence the need and importance 
of this special feature. 

The following table will give a clear idea as to the extent to which 
such special limits have been sanctioned in some important cases. 
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Special limits for finance, sanctioned by the Senior Inspector 
of Baramati Branch for societies on the dates mentioned. 


Name of 
Society 

Date 

Name of 
Member 

Special limit 
recommended 

• 

Remarks. 

Nimbut 

5-12-31 

Mr. S. B. 

Rs. 15,073 

1st period 





finance. 




„ 12,100 

2nd period 

Nirawagaj 

2-2-32 

Mr. A. N. 

„ 3,529 

1st period 




3,269 

2nd period 



„ N.V.G. 

„ 2,785 

1st period 




3,185 

2nd period 



„ A.B. 

,. 14,809 

1st period 




11,525 

2nd period 



„ M. S. 

.. 4,044 

1st period 




3,929 

2nd period 

Dorlyachiwadi 

2-2-32 

S.K.K. 

„ 3,086 





(total) 


Zargadwadi 

3-1-32 

,, G.B. 

„ 2,840 

1st period 




3,590 

2nd period 



T.K. 

6,533 

1st period 




7,428 

2nd period 



„ V.D. 

» 1.774 

1st period 




2,014 

2nd period 



N.B. 

„ 600 i 

2nd period 

Kamleshwar 

14-2-32 

„ V.P.K. 

„ 5,351 

1st period 




5,451 

2nd period 

Korhale Bud- 

2-2-32 

„ V.S.P. 

„ 7,800 

No period 

nik 




given 

Tavashi 

8-2-32 

„ K.G.S. 

„ 1,174 

1st period 




1,600 

2nd period 



„ T.M.P. 

.. 2,417 

1st period 




2,250 

2nd period 


These are some of the typical instances. They show clearly that 
if there is a good member he can get adequate finance once he is able to 
establish confidence. In case of these special limits the sanction of the 
headquarters is necessary but is usually expected in most 
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This then is the position in the canal areas. We have taken a 
fair ly comprehensive survey of the special problems. But it is also 
necessary to see»what is in store for us in the future. 

He would be a bold prophet indeed who would attempt to predict 
with any degree of definiteness and accuracy the future of the problem 
of the canal societies. It may however be conjectured that the 
Provincial Bank may have to sufier financially in these areas if the 
situation does not improve soon. But there is no need to despair. 
Signs are not wanting to show that with a little tactful handling of the 
problem many of the difficulties can be solved. The market for gul 
too is becoming hopeful again and prices may show a tendency to rise 
in the future. Slowly, by degrees, recoveries are also being made of 
the past overdues. But though this is true of the Baramati tract it is 
not exactly true of the Godavari and the Pravara canal tracts. It is 
there that the attention must be seriously directed and attempts 
to try to recover the old overdues. Besides supervision must also be 
strengthened in all the tracts. On the whole however the problems of 
the canal tracts offer no immediate hope of solution though they are 
not such as to make us lose all hopes whatsoever of an improvement. 

The remedies suggested for improving the position of our culti- 
vators in the canals may be adopted. But no remedy will succeed and 
no improvement can be effected unless and until there is close co- 
operation between the Irrigation Department and the Co-operative 
Department. Government too must realise their responsibilities in 
the matter. The problem is so vast that its solution is well nigh 
impossible unless ail the Departments and all the other persons 
concerned with the problem try to make genuine efforts in the direction 
and in so doing, co-operate with each other. Would it be too much to 
expect this co-ordination and co-operation for the common object of 
improving the situation in these canal tracts ? 


Pesy N. Driver 
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Many scholars have given their opinions about the origin of the 
Chitpavan Brahmins. The problem is a very old one but as yet no 
satisfactory solution has been put forward. The opinions expressed 
are different attempts to explain the name Chitpavan or to explain 
the myth of Parasurama given in the Sahyadrikhanda of the Skanda- 
purana. 

The first attempt of this kind was made by the late R. S. Mand- 
lik.^ According to him, the ancestors of the Chitpavans must have 
come from the sea in a ship. They might have started either from 
some other port on the Indian sea-board or from the other side of the 
Arabian Sea, possibly from the eastern sea-board of South Africa. 
They were then assimilated into the Dravida Brahmins. That part 
of the Konkan in which they stayed has been called Barbara- Konkan 
and to the west of Barbara- Konkan, beyond the sea, in the land of 
Egypt there is an ancient town named Berber fifty miles inward from 
the sea-coast. The country round this ancient city is called Berbery. 
Mandlik quotes a stanza from the Sahyadrikhanda where Barbara is 
mentioned as a part of the western sea-board : 

ii 

— 3T. 

The people of Berbery, or Berbers as they are called, are tall, 
fair complexioned folk.^ Mandlik derives the word Chitpavan from 
Jiptavan ( )» which again is taken as a corrupt form of Egpyt- 

wan or Egyptwala, meaning one who has come from Egypt. 

Obviously this opinion is based on the myth which makes men- 
tion sometimes of a wrecked ship. It is a very ingenious guess, for 
the Berbers are very much like the Chitpavans. Their photographs 
and profiles given by Ripley are very similar to those of the Konka- 
nastha Brahmins.* The Berbers are called a proto-nordic element. 

• Part I appeared in the January 1933 issue of this journal. 

(1) Mr. Gunjikar mentions Berbers as having cat’s eyes and strai^t 
noses. 

( 2 ) %. 

(3) Ripley, The Races cf Europe, pp. 44-45, 
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Again, this opinion is corroborated by another author, viz. of Sir 
R. G. Bhandarkar, who thought that the Chitpavans are to be related 
to the nordic race. 

Enthoven notes that upto 1715 the word Konkanastha was not 
used.' It came into use after the first Peshwa. But even after him 
the Konkanasthas were employed in very degrading services, such as 
Harakaru or spies, and for many days the Deshasthas would not dine 
with them. In this connection Mr. Gunjikar relates a story of the 
1st and 2nd Peshwa.® The Chitpavans were then illiterate and chiefly 
employed as cooks. Bajirao I was grieved to see the humiliating 
position of his fellow countrymen and brought two hundred boys 
from Konkan and taught them how to read and keep accounts. 
Thenceforward the Konkanasthas were employed in Government 
service as clerks and accountants in place of the Prabhus, who upto 
that time had monopolised those departments. 

Jackson mentions that the Chitpavans were declared fit to dine 
with the Deshasthas by the Moraya Swami of Chinch wad, the Guru of 
the Peshwa Bajirao I. 

The late Mr. V. K. Raj wade has done some work on this subject. 
It is scattered in difiPerent papers written for the Bharata Itihasa San- 
shodhaka Mandala. In his paper about the origin of the Chitpavans : 

in the published in 

1914 he has given an account at some length tracing the economic and 
social conditions of this community from 1,200 A. D. to date. He 
bases his theory on the Para^urama Shaka (Era) extant in Malabar, 
He writes, that from Mangalore to Cape Comorin people use the 
Parasurama era, the first year of which coincided with the year 1927 
of the Kali3aiga. So in A. t>. 1914, (the year in which the author has 
published the paper), which is the year 5,015 of the Kaliyuga, the 
Parasurama era must be 3,088. Thus the era began 1,252 years 
before that of 6alivahana. Rajwade then draws the conclusion that 
in 1,174 B, C. (the year 1 of the ParaSurama era), fourteen men with 
ParaSurama as their leader, first colonised the Konkan. 

The Konkan is also called the country of the Nagas or Patala, 
the nether world. In this connection Rajwade mentions the names of 
the Bhandaris in the Konkan and shows that they end with the 
suffix Nak, e. g. Ramnak, Maynak etc. Nak is a corrupt form of Naga, 
and hence these people, as also the Mahars who have the same termi- 
nations to their names, and also the kings of the N^as mentioned in 
the Mahabharata are all people belonging to the Naga tribes. The 
Bhandaris were sailors, the Mahars were Shudras and the Naga kings 

(1) Enthoven, Tribes and Castes of Bombay, 
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were Kshatriyas. He thus concludes that the modern Konkan was 
the country of the Nagas, also called Patala or the nether regions. 

Referring to Para^urama and his 14 men, whom’ he had brought 
with him, Raj wade says that generally the compound ParaSurama is 
solved as Rama with the Para^u or battle-axe. But in Panini 
ParaSus are cited as a warrior people and in the history of the Asuras 
too there is a mention of a people named Parsus. These seem to be 
the ancestors of the Persians or rather of the modern Parsis, and 
Para^urama means Rama belonging to the country of the Parsus, 
Again, the patronym of Parasurama, i, e., Bhargavarama, shows him 
to be a descendant of the Bhrgus. These Bhfgus were ‘‘Phrygians or 
Brigaus” connected with the ancient Thracians. Thus there is a 
connection between the Phrygians and Persians and to these two 
connected tribes Parasurama belonged. Parasurama with fourteen 
tired Brahmins had come in a ship from the West and first landed at 
Dabhul. They then went to Chiplun, w^here their first colony was 
established round the modern Parasurama or Mahendra hill. These 
Brahmins were worshippers of fire w'ho always require five kinds of 
Chitis ( f^cff ). Chiti is nothing else but three yards of ploughed ground 
on which there are designs in bricks resembling different birds. The 
fire kindled on this place is called Chityagni or simply Chitya. The 
Brahmins were blessed and sinless ( ) because they worshipped 

this Chitya and hence they were called Chityapavana by the aboriginal 
Nagas. This name later degenerated into the modern Chitpavan. 

Speaking about this name, Raj wade also gives another deriva- 
tion.^ It is based on an old document found at Alibag in which the 
following signature occurs : 

The document is written by a rather careless person and many 
letters are dropped e. g. the letter ‘tta’ (?) in the first line. Rajwade 
conjectures from the termination ‘stha’ ( w ) in the word Chittapava* 
nastha ( ) that Chitpavana is the name of a country 
extending from Dapoli to Sashti. In this same connection he has 
derived the name from Kshitipavana ( ) meaning one who 
purifies people on earth. 

He says that the name Chitpavan did not come into use from the 
name of the town of Chiplun, their first colony. This town is situated 
on the banks of the Vasishthi and of the Shiva. The former rises 
from the Sahyadri range while the latter springs from the range of hills 
near Chiplun. Thus Shiva is the river to which the town of Chipltui 
properly belongs and derives its name from Shivapulin ( ) 

(1) ^r. ^ 
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meaning the sandy banks of the river Shiva. Raj wade also states 
that the caste system was prevalent in the country of the Parsus i, e., 
in Asia Minor and Persia. Now it is necessary for those who worship 
fire to be Grhasthas i. e., married. Para^urama therefore brought 
fourteen women from Amba Jogai in Hyderabad Deccan and married 
them to his fourteen followers. These women had brought with them 
their own goddess, the Devi Jogai, and henceforward the Chitpavans 
worshipped two gods, Para^urama and Jogai and still continue to 
do so. 

According to Rajwade the colonisation of the Konkan by 
ParaSurama and his followers took place after the battle of the 
Mahabharata had been fought. Para^urama lived at a time when the 
great grammarian Panini had died, the Dandakaranya was being 
colonised by the Aryans and in the country of the Parsus the tyrants 
Asuras were ruling. 

The foregoing account contains many assumptions and many 
points which we will have to discuss later. After this account of the 
colonisation and origin of the Chitpavans, Mr. Rajwade traces the 
economic condition of the Chitpavans as also the growth of population 
among them. He distinguishes five different periods of gradual rise in 
the population of this community. The first stage was the time when 
there were only the fourteen Gotras among the Chitpavan Brahmins. 
The second stage is the change of these fourteen Gotras into sixty 
surnames. In the third stage these sixty surnames increased to 130, 
in the fourth they became 250 and finally, at the present time, we have 
350 surnames in the Konkanasthas. In the first two stages we find 
only the Gotras or surnames derived from the names of the Rshis who 
were probably the preceptors of the families. From the third stage 
people began to assume surnames derived from the names of the 
villages they lived in, or from the occupations which they followed. 
Thus ‘Patankar* or ‘Kelkar’ are surnames of the first kind and ‘Vaidya* 
and ‘Deshmukh’ are examples of the second kind. The document 
from which Rajwade derives the probable period of the fourth stage, 
is an old list of Gotras and surnames which he assigns to about 1200 
A. D. The evidence put forward for this assumption is that names 
like *Joshi’ and ‘Vartak’ occur in that list but not those like ‘Deshmukh* 
and *Kulkarni*. Now it is known that about 1200 the Chitpavans 
began to take up the occupation of Vartak and Joshi after having given 
up their seclusion and the purely religious life of the worship of fire. 
About the same time the Shilahar kings began to decline in power and 
so also the Karhadas, and the Chitpavans entered a new phase of their 
history in which they took great interest in the afiairs of the world. 
In 1500 A. D. we already find many families of long standing as 
Kidkatnid aiitf .Deshmukhs and Rajwade justly remarks that theif 
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entry into the politics of Hindustan was not an occurrence as sudden 
as the appearance of a comet. They had taken the first step towards 
it in 1200 and had been gradually preparing themselyes in the afiairs 
of business and the state. After the death of Shivaji the best politi- 
cians and warriors from the Marathas and the Deshasthas were killed 
in such large numbers that no more were forthcoming from these 
exhausted communities at least for a time and the gap was readily 
filled by the Chitpavans, who had slowly trained themselves for these 
high duties. 

Rajwade also makes a very suggestive remark about the growth 
of the population of the Chitpavans. The table given below is 
reproduced from his article on ‘Thenge Mata* in the annual report of 
the Bharat Itihasa Sanshodhan Mandal. In the first column are given 
the fourteen Gotras, in the second the sixty surnames belonging to each 
Gotra, in the third the number of the surnames belonging to the 
original Gotras at the time of the document referred to above, and in 
the fourth the total number of surnames belonging to each Gotra. 


KaSyapa 

5 

20 

25 

Sandilya 

8 

35 

43 

Vasishtha 

11 

19 

30 

Kaundinya 

2 

1 

3 

Vishnuvardhana 

4 

3 

7 

Bharadwaja 

6 

9 

15 

Nityundana 

2 

3 

5 

Gargya 

5 

14 

19 

Kapi 

4 

9 

13 

Jamadagnya 

2 

1 

3 

Vatsa 

1 

4 

5 

Babhravya 

2 

0 

2 

KauSika 

5 

18 

23 

Atri 

3 

7 

10 

Total : 14 

60 

143 

203 


We see clearly that at the time of the introduction of the 60 
surnames, each Gotra had not the same number of them attached to it. 
Similarly, the original surnames do not split into the same number of 
new surnames. The first three Gotras in the above list and KauSika 
show the greatest number of surnames under them. Rajwade then 
asks the very pertinent question whether the actual number of people 
having these Gotras is larger than the others. If this is the case then 
we will have to conclude that some of the original 14 families have 
shown greater adaptability and viriUty than others. Some of them, 
e, g. Babhravya, Vatsa, Kaup(jipya, show almost no. increase in the 
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surnames under them. It would be quite an interesting point to 
follow up and to see whether the number of people having these 
Gotras is actuall}^ smaller. 

In yet another article^ Raj wade tries to show that many of the 
surnames of the Chitpavans are in reality the names of ancient Rshis 
prevalent as Gotras before Baudhayana. He concludes from this that 
the Chhpavans must have come into the Konkan long before 
Baudhayana. 

I have given a fairly full account of the work done by Mr. 
Rajwade, especially because he has worked on this problem more than 
anybody else and has applied his imagination and research in trying to 
solve it. How far the conclusion to which he has arrived can be 
accepted will be discussed in the next section. 

In this same connection we have also to take into account the 
work of another scholar — Mr. Sane who wrote two articles* which 
contain answers to two of Mr. Raj wade’s assumption. In his first 
article he refutes Raj wade’s statement that Parasurama is the family- 
god of all the Konkanasthas. He gives a table containing the 
information which he had collected about 283 families from 
different parts of the Konkan ( Parashurama, Chiplun, Khed, 
Dabhol, Ratnagiri) and from Poona. In all these cases he found 
only three very doubtful cases where Para^urama was the family- 
god. Even in these three cases, the families came from Ratna- 
giri and Poona and not knowing definitely who their family deities 
were, had assumed Para^urama to be the family -god. Mr. Sane 
continues that Jogai is the deity of a very large number of families 
and the male deity is generally Velneshwar \^adeshwar 

Kaleshwar Laxminarasinha Keshavraj 

Hareshwar etc. He says that though the Chitpavans worship 

Jogai, the fact is not explained well by Mr. Rajwade’s assumption that 
the wives of the first 14 ancestors came from Amba Jogai. It is only 
a statement in a myth and as such requires proof. Sane’s second 
article is a comment on the guess or statement of Mr. Rajwade on the 
word Chitpavan based on the document found at Alibag. It is pointed 
out in it that the document, already confessed by Mr. Rajwade as 
carelessly written, does not contain some letters. Mr. Rajwade has 
already introduced a 5 after the ^ in the signature ; 

( s ) 

( a ) 

and Mr. Sane wants to insert a ^ after so that the signature 
would be that of an officer belonging to the place itself. 

»Tr. f. 

R 
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In support of this, Mr. Sane states that the signature following the 
above is that of a provincial officer Moreover there is no 

mention either in Ilp^yths or legends or old books about a country named 
Chitpavan. The Konkan stretched in olden times not from Dapoli to 
Sashti, as supposed by Mr. Rajwade, but from the river Savitri to 
Muchkundi, a much narrower country. According to Mr. Sane, the 
word Chitpavan is derived from Chitpolan an old name of 

Chiplun, which may either mean the sands on which corpses were burnt 
) or the land of learned people ( — 2^^ ). 
Sane thinks it probable that the Chitpavans originally came from 
Cutch or Kathiawar, as there are some points of similarity between 
the Cutchi language and the Konkani language as spoken by Chitpavans 
of Ratnagiri and Rajapur. They might have been called Chitpavans 
( of pure mind ) by Para^urama, whom they helped in colonising the 
land. I have given this in full, as it refutes two very doubtful points 
in Mr. Rajwade’s article. 

Mr. D. R. Bhandarkar^ contends in an article that the ruling houses 
of the western coast were foreigners. According to him the .Shakas^ 
the Huns, the Gurjars, etc., were all outsiders. They freely mingled 
with the people and many of them were admitted into the Brahmin 
community. He, therefore, concludes that all the communities on the 
western coast are more or less mixed up with foreign races and the 
Chitpavan community is also no exception to this, though he does not 
say with which particular race they have got mixed up. In another 
place^ he says that they must have come from Palestine as many of 
their surnames bear resemblances to the names ol towns and provinces 
in that country. 

II 

It is proposed to devote this section to the interpretation of the 
material that has been collected. Following the precedent of other wor- 
kers in this field, I wall take up the Parasurama myth for consideration. 
It would, however, be better if the ground is cleared by first seeing 
how far and in what degree the hero Parasurama is connected with the 
rest of the western coast. If this issue is once made clear the further 
consideration will be made very much easier. 

Gujerat, the northern part of the coastal strip is linked with the 
name Bhfgu rather than that of Parasurama. A reference has already 
been made to the creation of the plane of the Bhinmal from but of the 
sea ( Cf. J. Bom. Univ. 1932, 7, 115 ). The modern name of feroach 
is derived from the ancient name of that city viz, Bhfgukachha, which 

(1) D. R. Bhandarkar, Indian Antiquary, Vol. XL, 1911, Foreign 

Elements in the Hindu Population^ pp. 7~37. 

(2) sSr. 
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was famous at the time of Periplus in which the merchant calls it 
Barygoza and which is said to have been founded by the sage Bhrgu. 
Even to-day this city and Surat are strongholds of the Bhargava 
Brahmins, wha claim descent from Bh^gu and who were once very 
powerful. A remnant of their ancient power and importance remains 
in the custom observed by all people including the Parsees, of giving a 
fixed sum to the Bhargava community in every marriage.^ Many 
Brahmins in this part of the country have traditions of having been 
imported from North India, especially Ahichhatra.* But in all these 
legends no reference is made even remotely to creation by Para^urama. 
The legend of land reclaimed from the sea seems to have originated in 
the land by conditions pointing to the existence of the sea-bed in 
the place where there is land to-day. It is thus a local myth and is not 
connected with the story about Chitpavans. 

We shall next examine the traditions of the Havigs, Tulus and 
Namburis in the south. The country of Kerala is called Parasurama 
Kshetra and is said to have been created by the hero. We have already 
noted that the Brahmins in Kerala are also the creation of Parasurama 
according to a tradition current in Malabar. In this connection, Mr. 
Menon’s remark about the Deccan being the source of the myth is 
interesting. On a closer study, Sahyadrikhanda is found to be the origin 
of all these southern versions. There is a tradition in Malabar that 
Parasurama created the land and peopled it with Brahmins but these 
early colonisers had to fly away before the onslaught of the Naga 
warriors.* Some perished, others went away and Parasurama had to 
import Brahmins from Ahikshetra. He also created the Nayars to 
protect them and the Sudras to serve them. These Brahmins at first 
tried to rule without a king but only disorder ensued and at last they 
brought a king by name Perumal and installed him in their country. 
Each of the Perumals is said to have ruled for twelve years. 

The Havigs claim to have been imported by King Mayurvarma 
about the 4th century A. D. They too give an account of how 
Parasurama’s Brahmins were cursed and how others had gone away 
and finally how they were brought into the country as there were no 
Brahmins there.^ This account is given in the Gazetteer and all other 
authorities consulted by me also give similar accounts. 

These accounts are taken from the Keralotpatti which is a work 
written in Malayalam. Kerala Mahatmyam also describes the creation 
of land and its colonisation. It is a book in Sansk^t and the account is 

(1) Bombay Gazetteer, Vol. 9, Part 1, pp. 1, 3, 8-9. 

(2) Ibid., cf, Nagar Brahmins. 

(3) Gazetteer of Makibar and Ajengo DisU^ Vol. 1, pp. 39-40. 

(4) Ibid.,p.;j6, 
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supposed to be an excerpt from the Agnipurana.^ Keralotpatti belongs 
to the 17th century when many Puranas were translated into 
Malayalam.* 

The name of the Havigs is connected with the Kadamba dynasty 
and the King Mayurvarma. Lewis Rice, however, proves that they 
were brought into the country two or three generations before 
Mayurvarma and established at Sthanakundur (Talagundur).* The 
Kadamba dynasty ruled from the third to the sixth century A. D. and 
to this epoch belongs the immigration of the Havigs, the descendants of 
the Brahmins of Sthanakundur. It is said that they were compelled to 
leave unshorn a lock of hair on their forheads in order to prevent them 
from going back like the previous colonisers. 

The Tulus tell a story about Brahmins who were originally 
fisherfolk. These Brahmins perished and the Tulus were brought from 
northern India to take their place.^ A similar account of the Tulus is 
given by E. Thurston.® 

Namburis were said to have been first living in Ahichhatra, from 
thence they migrated to the planes south of Kurukshetra and were 
brought to Kerala by Parasurama from that country.® 

Among the Namburis there are certain sects which are not allowed 
to repeat the Vedas. Two of them are allied Sapagrastans or 6aptas 
and Papins (sinners). The former are the Brahmins degraded by the 
curse of ParasurSma for their want of faith in him w^hile the latter are 
those that purchased land from Parasurama and agreed to bear the sin 
of the slaughter of the Kshatriyas. 

From all this we see that side by side wdth the myth about the 
creation of land and Brahmins by ParaSurama, there is a tradition of 
Brahmins brought from northern India, Ahichhatra in particular, by 
King Mayurvarma or by Parasurama himself. Namburis and Havigs 
refer to a previous colony of Brahmins who were originally fisherfolk 
and who had perished at the hands of the Nagas. They themselves 
never refer to ParaSurama as their creator. The two sects of 
6apagrastas and Papins support the tradition of these Brahmins. All 
the Malabar Brahmins appear to have taken the Parasurama myth 
from the Deccan and so the people do not consider themselves as the 
creation of Parasurama as the Chitpavans implicitly do. All these 

(1) Gauttur of Malabar and Ajengo DisL, Vol. I, pp. 39-40. 

(2) Ibid., pp. 92-93. 

(3) Lewis Rice : Mysore and Coorg from Inscriptions, pp. 21, 26 ; Gazetteer 
of Malabar, pp. 44-45. 

(4) L. K. Anantha Krishna Aiyar: Cochin Tribes and Castes, Wol 2, pp. 

344-345. 

(5) E, Thurston : Castes and Tribes of Sourthern India, p. 385. 

(6) L K. Anantha Krishna Aiyer, loc. cit., pp. 170-171. ‘ 
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Malabar Brahmins point to some distant period at which they were 
definitely brought in with great respect by some king. The curse of 
ParaSurama has fallen on the whole of the Chitpavan community, 
while only thh two sects among the Namburis mentioned above are 
said to have suffered from it. It is possible that these two sects were 
excommunicated for some other reason, which has now been 
forgotten. 

In Keralamahatmyam^ is given an account of the creation of 
Malabar and the importation of Brahmins into it. After this follows 
a more or less consistent historical account of the attempts of the 
Brahmins at a peaceful settlement and their laws about agriculture and 
rituals. The account of the Perumal dynasty is given and it is noted 
that each king had to rule for twelve years only.**^ From this it seems 
that there was an historical tradition about Kerala kept intact by the 
Brahmin community. This tradition was connected later on with the 
name of Para^urama when the Sahyadrikhanda became known in the 
south. One can easily see that the name of Para^urama became a 
ready point of reference for all existing laws and traditions, the origin 
of which had long been forgotten. 

We can thus eliminate the Bhargava Brahmins in the north and 
the Namburis and the Havigs in the south from the list of Brahmins 
created by Para^urama. The country from Gujerat to Cape Comorin 
is still a Bhargava country. Gujerat was inhabited by Bhargava 
priests from times immemorial, Parasurama, a warrior of the same 
family extended this influence as far as southern Konkan, and the 
coast upto Cape Comorin did not escape the influence of this great 
name. This does not however mean that the Brahmins from all these 
parts belong to one single wave of Aryan migration into the western 
coastal regions, as would appear from a superficial reading of the myth. 
The Chitpavans alone have no other tradition in connection with their 
origin except this myth. 

The Saraswats of Goa are connected with Parasurama, but 
according to their tradition, they were not created by him. There are 
different theories about their original home in northern India, but the 
traditional account as given in the Pur anas makes them Brahmins 
staying on the banks of the Saraswati and disciples or sons of a Rshi 
named Saraswat, the son of Dadhicha. They had spread from the 
banks of the Saraswati into the east and Parasurama brought them 
from Trihotra to assist him in his triumphal sacrifice. Tradition thus 
points to a definite region in northern India as the original home of the 
Saraswats. They were invited by Parasurama c^fter the latter had 

(1) Nagam Ayya : History oj Travancorc, 

(2) Frazer vGoidon Bough ( abridged ^ition ), pp, 275-276. 
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settled in the new land and had not accompanied the hero nor have 
they been created by him.' 

From what has been written in the foregoing paragraphs we can 
see that we can concentrate our attention on the Chitpavans only in 
discussions about the Para^urama myth and leave out all the others 
as connected with the hero only indirectly. 

The myth has already been dealt with in all its aspects ( cf . This 
Journal, 1932, 1 , 115) and the following wwking hypothesis is sug- 
gested by the story. Parasurama, with a few others plotted to kill the 
Haihaya Princes. From their home on the banks of the Ganges these 
heroes travelled all the way south to the banks of the Narmada where 
the city of Mahishmati was situated. There the Haihaya Princes were 
killed, but the party had to fly away in haste and went to the lonely 
western coast either via. Nasik or by the sea-route via. Prabhasa. In 
the perilous journey, whether by land or sea, all save a handful were 
killed. Parasurama brought women from the south and married them 
to his followers. It is these political refugees who have been the fore- 
fathers of the present day Chitpavans. 

The story of Parasurama is an episode in a long series of events 
lasting for over a century. It began with King Arjuna of the 
Haihayas and ended with the defeat of a Vitihotra and the fall of the 
House. The beginning was marked by the rising of a new power on 
the banks of the Narmada. In the middle of the period that power 
had reached its zenith and the end came soon afterwards with the 
sudden overthrow of these stubborn southerners. This new power 
was that of the Tribe of the Haihayas, which included within itself 
many other smaller tribes. King 6aryati, a forefather of the Haihayas, 
ruled over Anarta, a portion of Gujerat. In his times the connection 
with the Bhrgus was first made by the marriage of Sukanya, the King’s 
daughter with the old Bhargava sage Chyavana. After this marriage 
Chyavana performed many sacrifices for the King and he and his 
family became family-priests to the house of Saryati. The tribe of 
this King dwindled and his kingdom vras finally amalgamated into that 
of the Haihayas a kindred tribe. This change of power however 
brought about no change in the family-priests. The office remained in 
the hands of the Bhargavas, who had grown rich by the generosity of 
their patrons. A feud about money matters arose between the royal 
house and the priests, with the result that many Bhargavas were 
ruthlessly slaughtered, and the survivors fled away to the Himalayas 
(Cf. The account given in J. Univ. Bom. 1932, 1, 115). Driven from 
their ancient home, the family made a new home on the banks of the 
Ganges, nursing their wrongs and seeking alliances with the kings of 


( 1 ) 
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the North. We have seen that the friendship of the Bhfgus and 
Vi^vamitra, the joyal sage of the House of Kanyakubja, was due to the 
fact that the latter’s sister Satyavati was given in marriage to the 
Bhfgu sage IJciiika and that Renuka, the mother of ParaSurama was 
a princess of Ayodhya. 

In the meantime the Haihayas had waxed powerful. From their 
southern fastness on the banks of the Narmada they had sent forth 
powerful armies into the north and were conquering the ancient king- 
doms of the Madhyade^. It was at this period in the times of King 
Arjuna that the members of the Bhargava family and the King came 
into a clash on the banks of the Ganges and Arjuna was killed. His 
sons were then slaughtered in his capital Mahismati. Upto this point 
the narrative is cogent enough. Then follow the events of the sacri- 
fice, the creation of J^urparaka, the retirement to Mount Mahendra and 
the destruction of the Kshatriyas for twenty-one times. To this are to 
be added the episodes ascribed to Para^urama in the Mahabhartata 
and the Ramayana. The task before us is now to interpret all these 
events and give a consistent account of the life of Parasurama after his 
daring act in Mahismati. 

Arjuna and his sons were succeeded by the Talajanghas who were 
related to them, and formed one of the tribes included in the Haihaya 
group. They were very powerful and with the help of the hordes from 
the North-West swept the Madhyadesa conquering the ancient king- 
doms of Kashi and Ayodhya. Thus w^e see that the rising tide of 
Haihaya conquest was in no way stemmed by the murder of King 
Arjuna and his sons. If there was collapse and panic in the ranks of 
the Haihayas, it was but momentary. The armies soon rallied and led 
forward in their triumphant career by the capable Talajanghas and no 
change occured as far as the political situation was concerned. On the 
other hand, Parasurama’s condition was precarious. His act does not 
seem to have been the outcome of widespread political conspiracy 
against this southern power. It was a sudden impulsive action of an 
impetuous sensitive youth and it took unaware both the Haihayas and 
the northern Princes. The latter therefore could not take advantage of 
the opportunity, offered them by the sudden murder of Arjuna, to crush 
the kingdom in the south. Perhaps Rama was helped by some youths 
of his own age, but there was no other powerful backing. The long 
delayed revenge was fully taken but after it Parasurama could not go 
back to his hermitage on the banks of the Ganges and live peacefully 
and unmolested. The House of Kanyakubja with which he was con- 
nected could not support him. The generation of Jamadagni, HariS- 
Chandra and ViSvamitra had passed away at the time of ParaSurama’s 
exploit. The KJpgs that followed were not strong enough to protect 
their own domains, far less to give support to a rebel. The House of 
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Ayodhya was presided over by a weak king and therefore no help waa 
forthcoming from Para^urama’s mother’s kin. He had thus to secure 
a place of refuge in the north, where the Haihayas wfere all-powerful. 
But the country lying south of the Vindhyas was an uneocplored forest 
where the arms of the Haihayas could not reach and thither Rama 
wended his way, reaching at last the western coast. 

It is said that some women were brought from Gokarna and 
married to these first colonisers. This is quite consistent with the facts 
discussed above. Para^urama and his followers could not naturally 
take their womenfolk with them on their perilous flight. They had 
perforce to leave their homes in great haste. It is quite possible that 
one or two women might have accompanied the group or survived the 
dangers of the travel ; but there could not have been enough women 
for them all. Hence the new settlers had to marry women from 
amongst some southern community of a non-Aryan culture and possibly 
of a non- Aryan race. The original colony at 6urparaka was shifted 
southwards to the ports of Chiplun and Dabhol and to this day the 
country surrounding these towns remains the stronghold of the Chit- 
pavans. The Chitpavans of to-day thus seem to be a mixture of the 
northern Indo- Aryans and the southern Dravidians. It is not intended 
to convey by the two terms Aryan and Dravidian, which I have used 
here, that the two races were pure and unmixed. The name Chitpavan 
as explained by Rajwade in one of his articles { see above ) seems 
to be the most plausible explanation, yet put forward. The Bhfgus 
are noted as fire-priests and their services were indispensable for Agni- 
sthapana of different kinds. One way of arranging the fire was the cons- 
truction of a Chiti ( ). A Chiti, as Rajwade explains, is a particular 
arrangement of Bricks on which a sacred fire is lighted. The Brahmins 
led by Para^urama, a Bhvgu, possibly arranged their fire in this way. They 
were blessed by Chityagni ( ) and hence got the name Chitya- 
pavan corrupted later to the Chitpavan of the present. The story of 
the shipwreck and the curse constitute a knotty point in the myth. 
We have seen that there are, here and there, traditions of a handful 
of Brahmins cursed by the hero, but the Chitpavans alone of the 
Brahmin communities of the west coast, retain the title of a cursed 
people. The hypothesis put forth by Oppert, that all the traditions of 
curses and Brahmanisation mean that the aboriginal priesthood was 
first made Brahmin and then cursed giving it thus a social position of 
great importance only a little below the true blue-blooded Aryans, 
does not seem to apply to the Chitpavans, whatever its significance as 
regards the other Brahmins of the west coast. The Chitpavans have 
always been known as Vedic Brahmins, in spite of their being despised 
by the Defeisthas, their humble profession of farming a^d tteir for|»er 
low and despised position as spies and cooks. They K^p^ltawy V^ic 
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^traditions and are also sharply distinguished from the Kunbis and 
Kolis, the aborigines of the Konkan. The curse coupled with the 
legend of the •shipwreck may perhaps mean the infusion of some 
foreign bloods We have already noted Mandlik’s theory in this con- 
nection. Gunjikar also takes note of a tradition which says that the 
Chitpavans were taken away by Yavanas from beyond the sea, that 
they lived with them for two or three years and that they finally came 
back to their native country.^ This is also given as the reason of the 
De&isthas despising them. However, the legend has been proved to 
have been of very recent origin and it is doubtful whether it is true.^ 

Rama*s deification was a very late event. In the main narrative 
of the Mahabharata he is shown as a great warrior but not as a god. 
It is only in the later Parvas which are philosophical and ritualistic that 
he is described as an incarnation of Vishnu. These Parvas and 
Harivamsa are later additions to the old text, some of the portions being 
compiled in the beginning of the Christian era, as the description of Bud- 
dhism, and accounts about many new countries and also of foreigners 
like Greeks etc. are incorporated in these.^ Ramayana, which has been 
composed later than the older portions of Mahabharata, contains no 
hint of Rama*s godliness. On the other hand, in one of the passages 
he is compared with other heroes and dutiful sons and called a “ peer 
of god,” thus implicitly denying his divinity. It was at the beginning 
of the Christian era that Para^urama’s name was included in the list of 
Avataras and the honour of divinity bestowed on him. 

His being a matricide is another point requiring attention. The 
incident has no bearing on the events that followed, but is recorded in 
all the versions of the story from the Mahabharata onwards. It must 
have actually taken place and so simply recorded by all the chroniclers. 
It lends a greater fierceness to the already fierce character of the hero 
before whom everybody is said to have trembled. But the story of the 
revival of his mother, which follows immediately after his killing her, 
seems to be a later addition when the sense of the blood-guilt had 
become strong, especially as regards the killing of so near a relative as 
one’s own mother. In order that so great a name as that of 
ParaSurama should not be tarnished by this unnatural and bloody act, 
in order that the stern fact of matricide be modified, the story of tlie 
revival was added afterwards. It is curious that ParaSurama, claimed 
as a deity, never escaped the blood guilt for butchering the Haihayas. 
When he killed Arjuna, his own father asked him to do penance for 

(2) Ibid., 

(3) F. A. Pargiter : Ancient ln<Mn Historical Tradiiicn, p. 23 ; Encyclopaedia 
M^^onand Etfdcs, cf . artide on MahSbhdrata ; Hopkins : The Great 

Bita. • 
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killing the King, who, he said, was as good as one’s own father. After 
he had killed the Kshatriyas, he begged his ancestors to show him 
how to atone for his sin and was told by them td' bathe in certain 
sacred places in the rivers Ganges and Saraswati. The short period 
when he caught the imagination of all by his instant and merciless 
revenge and the momentary exaltation is followed by penances and 
purificatory rites. He was rash and impetuous by nature. The three 
acts of matricide, killing Ar juna and the extraordinary visit to Mahish- 
mati, where he killed Arjuna’s sons are all followed by moments of 
self-humiliation. Although his family was warlike from the first, he 
was born and bred as a brahmin and so his exploits are always thought 
of with wonder and fear as something out of the ordinary and unexpec- 
ted. The profession of war and the killing of enemies, which came so 
naturally to Rama Dasarathi or to K^shna, both Kshatriya youths, 
could not have been so natural to this Brahmin hero. At the end of 
his career he becomes a pilgrim wandering through unknown regions of 
the south-west coast of India. 

Another point of interest in the story is the erection of the golden 
altar and the gift of the earth to Kasyapa. Considering the political 
situation and Rama’s position after he had put to death his enemies, it 
does not seem possible that he could have performed a big sacrifice in a 
triumphant way and bestowed the earth which he had never conquered, 
on Kasyapa. The true character of the gift is hinted at in one of the 
passages in the Anu^asana Parva, where Bhishma tells Dharma the 
virtues of gold. The gift of gold to Brahmins is supposed to atone 
for great sins and the case of Rama Jamadagneya is cited. Thus it 
seems that the sacrifice and the gift of gold were acts of atonement for 
the sin committed. These rituals must have been performed in haste 
as Rama had to hurry away to a place of comparative safety. The 
Pvthvi-Dana must be a later version of those facts, taiken from an old 
legend about an ancient King Visvakarma Bhauvana. In later times 
Parasurama was not considered as a fugitive at all but as a triumphant 
divinity vanquishing the forces of evil and the whole of the old tradi- 
tion was so twisted as to serve this new conception. In this same 
connection is narrated the old myth that the earth came to KaSyapa 
and asked that Kshatriya rulers may rule her and bring peace on the 
land. Rama is supposed to have killed all the Kings, but many 
children of the royal houses were secretly brought up and these were 
established in various countries by Kasyapa, A long list of these 
Kings is given in the Mahabharata. This fabulous account is based on 
an historical fact. The Haihayas for more than a century held sway 
over the Madhyade^, driving away or killing the Princes of Ayodhya 
and Kashi and other ruling houses of the north. The two Princes 
named, finally freed the MadhyadeSa from the terror of the Haihayas 
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and established peace in the land. Both of them had been brought up 
in obscurity and Sagara, the Prince of Ayodhya was sheltered and 
educated by the^Bhvgu priest Agni Aurva.^ 

A few facts still remain to be explained. Rama Jamadagneya 
was far anterior to Rama Da^rathi and the Pandavas, but he appears 
as a contemporary of both. This grave anachronism is worth looking 
into, if we want to determine the period at which Para^urama actually 
lived. The Ramayapa reference which tells about the encounter bet- 
ween the two heroes appears to be a deliberate anachronism. We 
have already discussed the purposes served by the passage. The 
original story of Rama Da^arathi has no hint of his being an incarna- 
tion. The Ramayana has not been composed by one single poet and 
the declaration about the divinity of Ramachandra is the work of some 
later poet inserted in the original narrative. The passages in which 
these declarations occur are all discrepant and have no connection 
with the narrative proper. This particular passage we are dealing 
with is highly absurd. The idea of one incarnation being defeated by 
another and afterwards humbly declaring the greatness of the rival is 
ludicrous. We must discard this reference as worthless after noting 
that it is symbolical of the reassertion of the Kshatriya prestige. The 
other reference is more natural. In this passage (J. Univ. Bomb. 1932, 
1,129) Ramachandra is citing examples of dutiful sons and couples the 
name of Para^urama with that of Sagara as great men of ancient times 
equal to gods in their goodness. Here Para^urama is represented as be- 
longing to some earlier period. His name occurring with that of Sagara 
is also significant, for although the two were not contemporaries, they 
played an important part in a great historical event, the rise and fall of 
the Haihayas. The task begun by Parasurama was completed by 
Sagara. In calling these heroes '‘peers of god'* they are really de- 
clared to be human. This reference thus contradicts no tradition. It 
is eminently reasonable and confirms all the points we have discussed 
above. The Mahabharata references too are of tw^o different kinds. 
We need not stop to consider here the traditionalised lists of Rshis 
where the names of the living and dead sages are all mixed up. The 
other references, viz., those about Karna, Drona and Bhishma appear 
by their naturalness to be historical traditions. All these allusions 
together with that in the Ramayana as also those found in the later 
Puranas invariably connect ParaSurama with Mount Mahendra. 
Now Rama would have had to travel all the way from Mahishmati to 
the banks of the Ganges and from there eastwards to the shores of the 
Eastern Ocean in order to reach this mountain. We have already 
seen how this northward retreat was barred to him and how he had to 
fly to the isolat ion of the western coast. 6urparaka, the city of Rama 
(1) Pargitef, op. cit, p. 200. 
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and Mbunt Mahendra are separated by the breadth of a whole peninsula. 
The former is situated on the shores of the Indian Ocean while the 
other borders on the Bay of Bengal. That Rama should have visited 
the Eastern coast in his life-time seems impossible. How then can we 
explain this persistent connection of Rama with Mount Mahendra 
found in the two epics and in all the Puranas? There seems to be 
but one possibility, viz., that there were more than one Para^uramas. 
RSma himself was unmarried and no son of his is referred to in the 
traditional accounts, but we hear of brothers who were not as distin- 
guished, but who might have married and had sons some of whom were 
called by the same name. We know that there were many ViSva- 
mitras, Kasyapas and Vasishthas. In the same way there might have 
been more than one sage of the name ParaSurama in the Bh^gu family 
who kept up the ^warlike tradition of the original hero of that name, in 
being proficient in arms though never actually engaging in fighting. 
One of the later Para^uramas might have made a home on Mount 
Mahendra and have been revered like his name-sake. This would also 
explain the Mahabharata references in which Para^urama is alluded to 
as being the teacher of various warriors and as living on Mount Ma- 
hendra. This name Mount Mahendra is given to-day to be the shrine 
of the hero near Chiplun. The old shrine was at ^urparaka, where 
Dharma and his brothers stopped in their pilgrimage on their way to 
Prabhasa. The new shrine was built in historical times by Brahmen- 
dra Swami Dhavad§ikar.^ The old shrine was no longer known to 
to the public and this new shrine was more or less a revival of the 
memory of the half-forgotten father of the Chitpavans. The Purapic 
tradition of Mount Mahendra being the residence of Para^urama was 
well known and hence the hill on which the new temple was built was 
given this old name and became a sacred place dedicated to the hero. 
There was an old shrine on the hill but it had long been forgotten and 
was not frequented. Very probably it was a natural Linga, for below 
the images I was shown three natural Lingas of Siva. Brahmendra 
Swami built the temple as it stands to-day and became very famous in 
his days. It is thus clear that the Mount Mahendra in the Konkan is 
a recent name given to a hill and taken from the Puranic tradition 
about the home of a Para^urama later than the supposed creator of 
the Konkan. The confusion which the Puranas make between these 
two or more heroes is not at all uncommon. We find that the Vasishtha 
and Visvamitra of the Da&irathi times are confused with the sages of 
the same name who lived in olden times and were contemporaries of 
Jamadagni. Curiously enough, the friendship between the Bh^gus, es* 
pecially Jamadagni and Rama and Visvamitra is referred to in the 
Ramayapa passag e as i. e. for 

( 1 ) 
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VlSvamitra’s sake beside, shall reverence due be ne’er denied (Grif- 
fith). We thus see possibility of there being more Ramas than one in 
the Bhrgu family, ill confused together through carelessness and lack 
of historical tradition on the part of the chroniclers. 

After having cleared up the various ambiguities and anachronisms 
in the legend of ParaSurama, we come to the question of the period 
at which he lived. We have already noted Rajwade’s effort to fix the 
date of the colonisation of the Konkan by referring to the Para^urama 
era in Malabar. The era, also called Quilon or Kollam Andu is 
current from Mangalore to Cape Comorin and in the Tinnevelly 
District. It is a cycle of a thousand years each. The present cycle is 
the fourth, though people generally include in it the thousand years of 
the last i. e. the third cycle and count the present year as 1094 instead 
of 94 of the 4th cycle. The era must have begun in 1176 B. C.^ 

This era is connected by some historians with Mayurvarma and 
the importation of Brahmins into the Malabar. But Mayurvarma has 
been shown to have been far anterior to 824, the date of the beginning 
of the third cycle and the one assigned to this king. Neither can the 
date be connected with Cheraman Perumal, the last of the Perumal 
Kings, who ruled in Malabar.^ 

V. Gopala Aiyer connects the commencement of the era with the 
end of the Mahabharata battle and the commencement of the Kali- 
Yuga.^ The era is, according to him, really the Kali-Yuga era 
brought to the south by the Namburis and kept intact like so many 
other ancient customs which they have preserved. His calculations 
seem to be very plausible. He works back from the date of 
Chandragupta to the date of Parikshit by calculating the average 
duration of the reigns of the kings of different dynasties given in the 
Puranas. Pargiter employs the same method and arrives at 950 B.C. 
as the date of the battle of Kurukshetra.^ The difference between the 
two calculations is due to the number of years assumed to be the 
duration of the average reign by the two scholars. The date 1176 B. 
C. is supported by other astronomical evidence and historical facts 
quoted in full by Aiyer and we might take it as the basis of our 
calculation. Moreover Dixit arrives at approximately the same date 
by a different method.^ This beginning of the Kali-Yuga was how- 
ever forgotten when such great and influential astronomers like Varaha 
and Nihir pushed back the commencement of that Yuga to 3102 B. 

(1) ^'ff?rTi?rrer, %■ 

V. Gopala Aiyer : The Chronology of Ancient India, pp. 42-56. 

(2) V. G. Aiyer, loc. cit, pp. 42‘-56; Lewis Rice, op. cit., pp. 21-26. 

(3) V. G. Aiyer, op. cit, 44-45 ; also last chapter. 

(4) Pargiter, loc. cit., pp. 177, 179-183. 

(5) loc. cit I- 
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C.^ The Namburis had therefore to give some other name to their 
era and the name of Parasurama, the supposed creator of Malabari 
came in handy. * 

It would thus become clear that the era has, in reality no 
connection with Parasurama and is really the Kali-Yuga era under 
another name. We cannot therefore take it as a guide towards 
determining the period of the colonisation of the west coast, and will 
have to follow the method used in the determination of the date of the 
Mahabharata battle. Pargiter has given tables of genealogies of the 
different lines of kings from Manu, the first king, upto Abhimanyu’s 
generation, which was the youngest generation to fight in the battle. 
Kartavirya Arjuna is the 30th king from Manu while Abhimanyu’s 
generation is the 95th. Rama Jamadagneya was a younger contempo- 
rary of Arjuna and belongs therefore to the 31st generation after 
Manu, which is also that of the sons of Arjuna, Thus 64 generations 
of kings ruled between the date of the murder of the Haihaya Princes 
and the great battle of Kurukshetra. Pargiter takes the average 
duration of the reign of a king to be 18 years and the 64 generations 
would therefore mean a period of 1152 years. Para^urama’s period 
must therefore have been 1152 years before the battle of the 
Mahabharata, to which Pargiter assigns the date 950 B.C. and we 
thus arrive at the date 2102 B.C. According to Aiyer, the average 
duration of the reign of a king is to be taken as 22 years, which seems 
to be rather high. Parasurama’s period would, in this case, be 2584 
B. C. (22 X 64«=» 1408+ 1176 = 2584). Taking all this into considera- 
tion, Para^urama’s period would be somewhere between 2000 and 
2500 B. C. 

Rajwade’s contention, that Rama colonised the Konkan after the 
Mahabharata battle is not borne out by evidence. The basis of his 
calculation, the Parasurama era, has, as we have seen, no connection 
with the hero. His surmise about the nationality of Rama seems also 
to be incorrect. He lays stress on the words Bhrgu and ParaSu which, 
according to him, are indicative of the names of two peoples the 
Phrygians and Persians and points to the fire-worship of the Bhfgus 
as being of Persian origin. Fire-worship is common to both the 
branches of the Aryans, the Atharvan Priests and is also a common 
feature of the rituals of the ancient Indo- Aryans and Iranians. The 
Indian Aryans may have taken many of the forms and conceptions of 
the Persians, but that does not mean that they had to import priests 
from Persia. The Bhargavas are a feature of Indian mythology from 
the earliest times and are mentioned in the Rgveda as a very learned 
and respected branch of Rshis. The name ParaSurama too does not 


(1) V. G. Aiyer, op. cit, pp. 62-66, 85. 
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point to the warlike Para^u tribe mentioned in the Rgveda. Parasu- 
rama is a very recent appellation of Rama and has been used after the 
Marivarn^ PuraAa had been compiled. This Pur ana is supposed to 
be the latest composition of the Mahabharata epic and is referred to 
the beginning of the Christian era. In the Mahabharata and Ramayana 
texts, Rama is mentioned by his patronymic and it is only in the later 
Puranas that the peculiar weapon carried by him struck the fancy of 
the compilers and its name was attached to his name as a device to 
distinguish ihim from Da^arathi Rama. If it had any connection with 
the ParaSus, as Rajawade suggests, it would have been in use in the 
Mahabharata text. It is quite a recent nomenclature and conveys no 
meaning beyond the emphasis laid on the peculiar weapon of the hero. 
Neither is that a very unusual procedure. Balarama, K^shna's brother 
is known for his weapons and has been called Halayudha ( ) 
and Musalayudha However Parasurama seems to be 

the only case where the name of the weapon has been compounded 
with the name of the person. We do find combinations like Chakra- 
pani Halayudha, but they are independent of the actual name. Taking 
all the points into consideration, Raj wade’s conjecture seems to be 
far-fetched. If one has to reason on the same lines, all the Rshis of 
olden times would have to be imported from Persia just because Mitra 
and Varuna are deities common to both the branches of the Aryans. 

So far we have seen reason to establish an intimate connection of 
the Chitpavans with Parasurama. The first colony with Parasurama 
as its leader seems to be of Aryans from Northern India. The attempts 
at finding out the racial affinities of this group by establishing Parasu- 
rama’s connection with the Persians are seen to be baseless. The 
age of Parasurama seems to be somewhere about 2000 B. C. There 
also seems to be a great probability that this Aryan group mixed with 
some other people of the South which were of non-Aryan affinities. 
We have yet to decide the cultural and physical heritage of this foreign 
group as also of the Aryan pioneers and to this task we now turn our 
attention. 

The most important point which strikes us in the examination of 
the data regarding the eye-colour is the extensive range of eyes from 
the darkest to the lightest shades that is found in this community (of 
Part I of this paper, this Journal Jan. 1933 ). At one end of the 
scale we have the black and the dark brown and at the other end 
we have grape-green and the cat’s eye. Between these two are the 
the light brown and the green-brown eyes which have been classi- 
fied as light eyes in the tables given in Part I. As a community, 
the people must be said to have brown eyes, while the green and 
the cat’s eyes are two other distinct shades. A pure unmixed race 
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woxdd not show such a variety of shades. The pure Nordic type, the 
pure Negro or Mongolian are all confined to particular shades, either 
light or dark. The Mediterranean races, the Spahish, Italians and 
Greeks have this kind of mixture of dark and light eyes among them. 
But they are not pure races and have been exposed to the influence of 
Moors, Semitics and Mongolians on the eastern side. Ripley remarks 
that a Greek in Asia Minor looks more Semitic than Aryan. There 
has also been a mixture of northern blonde races and all these together 
form the Mediterranean people of to-day from Spain to the Balkan 
States.^ 

The western coast of India was never a scene of such great 
mixture of people meeting for commerce, though it must have been 
subjected to Semitic influences in the period of its commercial prosperity 
for centuries, from 700 B. C. right upto the conquest of the country 
by the Mahommedan kings of Gujerat. The Dravidian element 
is never absent in any community living in the country south of 
the Vindhyas, and it is this element which seems to constitute the 
darker shades in the eye-colour. The fact of sex-linkage in the 
eye-colour^ coupled with the fact that the women show on the whole 
darker eyes than men is a significant point and corroborates the 
tradition that women were brought from the south for the first 
colonisers. The lighter-eyed element seems to be the Aryans. No 
study of the eye-colour of the people of North India, who are supposed 
to be the best representatives of the ancient Aryans, has as yet been 
made. Indo-Afghans are reported to have invariably brown eyes. In 
a study of the people of Eastern Turkestan the bluish element in the 
eyes has been attributed to Iranian mixture.'^ As far as I know, no 
community in India is reported to show green or blue eyes, neither 
have I heard a people called definitely light-eyed as the Chitpavans 
are known to be in Maharashtra. The Saraswats and the Karhadas 
have sometimes green or cat’s eye shades, but they are not known 
particularly for this trait, as are the Chitpavans. The statistical 
tables and the curves in Part I show that the Chitpavans in the 
Deccan have on the whole darker eyes as compared with the 
members of the same community in the Konkan. In both cases how- 
ever, the green and the cat’s eye shades remain practically unchanged 
in their frequency. They seem to behave like recessive charac- 
ters and appear in certain small but definite percentage throughout, 
irrespective of age or sex. In this connection a word of explanation 
is necessary. The cat’s eye, as can be seen from the tables, appears 
in a some w hat greate r percentage frequency in the case of the children 

(1) Ripley : Races of Europe, pp. 268, 272-279, 409-410, 432-435. 

(2) R. R. Gates, Heredity and Eugenics, 

(3) T. A. Joyce, /. R. A, /., 1912. 
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and old people. Side by side with this we have to take note of the 
brown eyes thaf acquire a gradually increasing bluish ring and 
becoming, in many cases, purely blue in extreme old age. The brown 
pigment in the*eye is secreted on that side of the cornea which faces 
the world, while the non-pigmented or lightly pigmented side faces the 
brain. If the brown pigment is absent, we get an impression of a blue 
or grey eye, as is the case in childhood when all pigmentation, whether 
of skin, hair or eye, is rare.^ In the adult stage the brown pigment 
begins to accumulate and shut out the inner transparent side, thus 
giving us an impression of light brown eyes. With the beginning of 
old age, the pigment again becomes rare and we see the blue eyes 
once more. We thus see how the very light shades, which include the 
cat’s eye, are more frequent in childhood and old age, while many of 
them are masked in the intermediate stages. We then get only about 
4 to 5 per cent cat’s eyes which remain so from beginning to end. 
The eyes which are really brown, but which, owing to the very low 
accumulation of the pigment, appear as cat’s eyes, go to increase the 
percentage frequency of this shade in the first and the last of our 
age groups. Otherwise, this shade together with the green is subjected 
to very little variation eitlier by the factor of age or sex or difference 
of environment. Does this indicate a third racial strain apart from 
the light-eyed Indo- Aryans and the dark-eyed Dravidians ? Very 
probably, it is a strain brought by the Aryans, who themselves were 
not a pure stock but had mixed more or less freely with the Persians 
and Iranians. This conjecture is strengthened by the Jewish or 
Parsee type of nose seen among the Chitpavans. It is generally not a 
perfect specimen of the Jewish type of nose or its more marked variety 
the Parsee nose, but is a straight nose with rather thick nostrils with 
the tip turned downwards. It resembles more the Jutish nose, which 
according to Ripley is similar to the Jewish nose.^ (This type of nose 
has been classed as oriental by E. Fischer, thus distinguishing it from 
the prominent Jewish type. Cf. Fischer — Schvralbe, Anthropologie, 
pp. 171-172.) Neither is the Dravidian element a pure one. There 
seems to be a pre-Dravidian mixture as indicated by flat snub noses 
and wide nostrils seen in the case of some Chitpavans. It would thus 
seem that the Aryan and the Dravidian elements take a great share in 
the formation of the physical type of the Chitpavan of to*day, with 
Semitic and pre-Dravidian strains as minor factors. 

We need not consider here the sweeping generalisation of Rlsley, 
in which he calls the people of the w^estern coast Scytho-Dravidians* 
His chief argument is based on the comparative broad-headedness of 
all the coast peop le, but his results are based on very meagre data, his 

(1) R. C. Punnet : Menddism^ pp, 205-206. 

( 2 ) Ripley, op. cit., pp. 316, 332. 
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measurements not including more than a hundred cases in any ins- 
tance, The history of the people, the Chitpavans, t^e Saraswats, the 
Coorgs etc., has no record showing a Scythian connection and the 
matter of the cephalic index requires a more careful “and extensive 
investigation. The communities of the west coast differ materially 
from the others in their social customs and usages. They may be 
related racially, but the problem has not been solved satisfactorily by 
Risley’s work on the cephalic and nasal indices. Historians and 
ethnologists are not sure what people the Scythians definitely were, 
though they are attributed a Mongolian origin. The exclusion of 
Aryans from the country south of the Vindhyas seems to be an unjus- 
tifiable procedure, not warranted by physical facts seen to-day and 
long-standing tradition of generations. The so-called Aryan features 
are seen in southern communities as -well as in the northern ones, if 
not in the same frequency. 

I have already stated why I was inclined to stress the eye-colour. 
It was as good a measurement as any and no work had been done on 
it . upto now. The Chitpavans are noted for this one feature and with 
a definite knowledge of the eye-colour, it would be easy to correlate 
other data, however meagre, which had already been collected for this 
community. We have already considered the possible races that go 
to contribute towards the Chitpavan community of to-day -with the 
help of the evidence collected in this field, but one interesting fact 
remains to be noted and accounted for, if possible. In the youngest 
members of this community, the darkest shades predominate with an 
overwhelming majority and this fact seems to contradict the general 
observation about pigmentation. On the strength of the information 
supplied to me by the mothers, v/hich should be accepted guardedly, 
dark-eyed children have not been reported to develop light eyes as 
they grow. The reverse has, however, according to the same source 
of information, been often the case. If this is true we have to assume, 
that the dark-eyed element is slowly gaining ground, proving a domi- 
nant characteristic in the Mendelian sense, the cat’s eye remaining 
constant. But we cannot adequately explain this sudden dominance 
in one generation (Cf. the percentage frequency of the dark eye in the 
different age groups). A closer study of families and individuals is 
needed to solve this puzzle of the intensity of pigment in the younger 
people completely. (The phenomenon must be grouped among those 
known technically as “ Dominanz-wechsel” in Mendelism), 

We will now proceed to deal with the few cultural peculiarities 
of the Chitpavans which have already been described before. The 
ceremony of Bo^apa remains a mystery. As far as 1 know there is 
nothing like it in the other Brahmin communities, or in the Kunbi 
community in the Konkan. From its description and a^ it is usually 
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carried out, it appears to be a form of virgin worship. The one small 
girl that is invited gets twice as much money ( ) as the other 
married ladies, and is said to represent the goddess Parvati or Yoge^- 
wari in her unmarried form. At present the only significance of the 
ceremony is to avert evil of all kinds. It is performed in any season 
and at any time, the only inauspicious occasion being the time when 
there has been a recent death or a birth in the family. But this is a 
taboo which is common to all ceremonies. There is however one 
more taboo and that is that a w^oman bearing a child in her womb is 
neither to see the ceremony performed, nor can she take part in it. 
Her participation in the performance of the rite is supposed to bode 
evil for the child which is to be born. The same taboo is observed for 
the Mahalaxmi worship, which too is a feature peculiar to the Chit- 
pavans. 

Mahalaxmi is worshipped by every married girl for the first five 
years of her married life. The first Piija begins on the first Ashtami 
(8th day) of the month of Asvin. The last Puja is on the second day 
of the Divali festival, i, e. on the fourteenth day of the dark half of 
ASvin. In the morning a few small pebbles are worshipped as 
goddesses while a few experts make out of rice flour the head of the 
goddess. This head is stuck up on the mouth of a narrow-necked 
water jar ( ^ ) and in the evening the image is set up and fully 
clothed up and ornamented. Then follows a curious ceremony at 
which all the women blow into empty water jars till one of them is 
possessed by the spirit of the goddess. Everything that follow^s is 
exactly similar to the description of the Bodana ritual given before. 
After midnight the fervour of the blowers is abated and in the early 
hours of the morning the women sleep or go quietly and sit at the feet 
of the goddess. There is a firm belief that in the evening w^hen the 
dough image or face is set up, it looks like that of a young girl, at mid- 
night it looks like that of a full-growm woman and then slowly ages, 
till in the morning it is so haggard as to look like a tired spent-up 
woman. 

A pregnant woman is forbidden to worship or to behold the image 
in the Deccan. In the Konkan however the taboo is less rigorous. 
She is simply prevented from looking on when the head is being 
formed, which is done with great secrecy, lest some evil eye should 
spoil the beauty of the face. The women who worship the image tie a 
silken knotted thread to their wrists which is ofifered to the goddess at 
the end of the Puja. They are to desist from sexual intercour^ on 
that day. The dough head is given to the cow to eat the next day. 
Some tiny lamps ^nd lumps are made of the same flour by all the 
women under this vow and are eaten up on the day the image is set up. 
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In the story of Mahalaxmi told by old women the Puja is prac* 
tised for the sake of wealth and prosperity, as well as to obtain the 
favour of one’s husband. In the story a man is said to have worship- 
ped the goddess as also two queens. But in practice,'- it is solely a 
ritual of women and I have never heard of men observing the vow. 

Both the rituals seem to bear close analogy to the god-eating 
customs described by Frazer in his “Golden Bough”. ^ They are 
rituals in honour of the all-mother Parvati or of Laxmi, the goddess 
of plenty and fertility. They seem to be the counterpart of Astarte 
or Ishtar of the Babylonians and other mother goddesses of the ancient 
civilised world round the Mediterranean.* 

In the ritual of Bodana the small brass image of the Goddess is 
given food as an offering and that food is mixed together by the 
virgin invited and four or five married women. The image too is 
mixed with the rest of the food which is then given to all as sacred 


food and the image is then washed and worshipped. This is rather an 
unusual procedure and seems to symbolise the eating of the god’ 
or spirit of vegetation. The Mahalaxmi worship is not that of 
Parvati but of Laxmi, the goddess of wealth and spouse of Vishnu, 
the sustainer of the world. Brahman is the creative energy, Vishnu 
sustains and perpetuates the creation by continuous regeneration ( Are 
Avatlras or incarnations symbolical of this universal idea ? ) and 6iva 
is the force of destruction. Laxmi is the female principle which helps 
Vishnu in his task and hence she is the goddess of fertility and plenty 
Gauri Parvati has the same role, though she is the wife of the dread 
destroyer of the world. But this contradiction is removed if we 
remember that Siva has another aspect emphasised in the Linga form 
and so together with Parvati, he is destroyer as well as the creator ’ 
The worship of Mahalaxmi has many points of resemblance to the 
ancient ritual of the Aztecs of America.^ These people made an 
image of their god by mixing various seeds and grinding them This 
g,^ was first worshipped with great ceremony and then eaten up. 
^though the image was formed by sacred virgins, men took part in 
the rituM The idea that the goddess changes her form is also found 
among the Aztecs and a young girl is said to represent green f . 
youx« maize This goddess seems also to symbolise thfspiriiof 
vegetation and the three stages of the growth of young corn its rinen 
mg and cutting down are represented by the three sfafTAc ’ 
assumed by the dough-head of the goddess AH rites ^ti,- 
followed by dramas of killing and resurrec'tion. 


41) Frazer, loc. cit, pp. 479-494. 

(2) Ibid., pp. 337, 348-56. 

(3) Ibid., pp. 479-94,482,498. 

(4) Ibid., pp. 488, 587, 681. 
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rection is symbolised by the act of keeping aside the goddess to be 
washed and worshipped again while the eating of the mixture of 
different foods symbolises the eating of the goddess. The same is 
symbolised in the eating of the dough lamps made out of the same 
flour used in the making of the image in the case of the worship of 
Laxmi. The act of the blowing air into the pots seems to represent 
the putting of the breath of life into the goddess. This idea is common 
among savages where a dying man breathes into the mouth of his 
successor, thus giving him his own spirit and power. Strict absti- 
nence from sexual intercourse is also a feature common to such rites 
among the Aztecs. Lastly the taboo about pregnant women seems 
rather strange and cannot be explained. 

This similarity of the rituals of Bodana and Mahalaxmi with 
other and grimmer rites in no way solves the ethnological question 
w'hich we have set ourselves, for the worship of virgins or goddesses 
as spirits of fertility is common to all races of man. A comparative 
study of such rites prevalent in India is needed to give a definite 
significance as cultural heritage to the two ceremonies we have been 
considering. 

Amba Jogai is the goddess Parvati of the sacred shrine at 
Mominabad or Amba Jogai in Hyderabad Deccan. It was a famous 
shrine and the Brahmins there were known for their learning and 
piety. The Kramavantas of Ashtagar came from this part of Hyderabad. 
They w^ere very much respected in the country and alliances with 
their families were much sought after by the Chitpavans and other 
Brahmins. Amba Jogai seems to have become the goddess of the 
Chitpavans after the 12th century when it was famed in ^laharashtra 
as a sacred shrine and the home of learned Brahmins and w^hen the 
Kramavantas brought its fame with them to Nasik, the Konkan and 
Kashi.^ The conjecture of C. V. Vaidya,* that the goddess was 
adopted by the Chitpavans after the Peshwa had conquered Hyderabad 
seems to be wrong, for whereas almost all families in the Konkan gave 
Amba Jogai as their family goddess, in the Deccan many families 
worship the Mahalaxmi of Kolhapur or the Bhavani of Tuljapur. 
Many families do not even know the name of Amba Jogai, which is 
never the case in the Konkan. The Chitpavans must therefore have 
adopted the goddess Amba Jogai in the Konkan long before they came 
into the Deccan, where after w’ards they adopted the two above-named, 
goddesses which were very famous in the Maratha period. I have 
given the approximate date of the adoption of the goddess by the 
Chitpavans as aft er 1200 A. D., because in a stone inscription found 

( 1 ) 

(2) C. V* Vaidya, Pmate ComnHttic^ioiu 
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in the Jogai village a grant to a temple is made by a Yadava Prince 
named Singhana in the year 1240. That period may thus be taken to 
be one of great prosperity of the town as a place of sacred temples.^ 

The few matriarchal customs and the prevalence ‘of father-right 
are institutions which get a plausible explanation on the basis of the 
hypothesis of Aryan men marrying women of Dravidian stock. The 
men stuck to their patriarchal customs in all essentials and the women 
kept up their customs at least verbally, although they had no real 
significance in the social usage of the community in which they had 
been admitted. Ceremonies such as the first feeding of rice to a child 
and tying the cradle of the baby, which are to be performed by the 
maternal uncle were left undisturbed as the woman usually goes to her 
parents* house for delivery. Neither did this affect fundamentally the 
traditions of the Aryan settlers and the usages were therefore allowed 
to remain. 

The hypothesis suggested by a study of the Parasurama myth, 
(cf. The Journal of the University of Bombay 1932, pp. 115-139), seems 
to be borne out by this review of cultural and physical facts. The 
Chitpavans present a cultural and physical complex made up of Aryan 
and Dravidian elements, which again presupposes an Iranian and 
pre- Dravidian mixture to a lesser degree. As the history of the 
Indo-Aryans and Dravidians shows, the former maintained an active 
intercourse with the Iranians after colonising India and before that 
period were united as one tribe in their w’anderings from the cradle of 
the Aryans, while the latter living among the negroid pre -Dravidians 
centuries before and after the Aryan immigration could not escape 
racial mixture. To-day all these racial elements are mixed more or less 
thoroughly into a homogeneous community, but sometimes one sees 
types representing the four elements in their purity. The main 
components however are the Aryan and the Dravidian racial elements. 

IRAWATI KaRVE 


(1) Arctu Survey Rep. Western Circle, Vol. Ill, p. 49. 



THE ORIGIN OF THE HORROR OF INCEST AND 
OF THE OEDIPUS COMPLEX 

Views which have developed out of the observation of Viennese neuroses 
between 1890 and 1920 prove themselves poor tools when applied to problems 
of totem and taboo, even when the application is made in a very clever way.’^^ 

— C. G. Jung, 

Why don’t you marry your mother ? 

For most men the reaction to such a question will be the same or 
it will vary within narrow limits. A person believing* himself to be a 
wit may reply that his mother is too old or that he does not propose to 
allow the sins of his father to be visited on himself. But the average 
man will refuse to believe that you are serious when you put him a 
question of this nature. If, how'ever, he is convinced as to your 
seriousness his reaction w^ould most probably range from an indignant 
**What a question ?” to an expression of disgust and anger and, in 
some cases, to an unpleasant manifestation of pugnacity discomforting 
to the questioner. Such an attitude wdll at least enable the average 
man to evade some thinking which w'ould be necessary in order to find 
an excuse for the sexual neglect of his mother and sister. 

For the civilized man to-day the very thought of sexual relation- 
ships wdth his mother, sister or daughter is abhorrent. This attitude 
towards incest is so ingrained in him that he passes through life 
undisturbed by any curiosity regarding the general absence of incestuous 
relationships. He is helped in the maintenance of this attitude by the 
fact that all around him the same attitude prevails so that there are 
not many glaring exceptions to arouse his curiosity and disturb his 
equanimity. If some cases of incest come to his knowledge they are 
promptly disposed off by an expression of contempt for the freaks who 
are believed to be exceptions to the general rule. He takes it for 
granted that abhorrence for incest should exist since he believes that 
man must detest incest by his very nature. He assumes that the horror 
of incest is inborn. 

The more thoughtful man rationalizes this conclusion. He asks ; 
“Will all men possess the same attitude unless it is instinctive? 
Would it be so universal, would it be so extensive in its hold through 
space and time and would it be so intense unless it is embedded in the 
mental make-up of man from his very birth ?” In this, as in the case 

1. C. G. Jung. Art. on “ Sigmund Freud in his Historical Setting ** in 
Character and Personality, p. 55, Vol. I, No. I, Sept. 1932. 
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of many of his sentiments (like patriotism and race-prejudice) he seeks 
the sanction of heredity — of “Human Nature’* — and probably of 
biological utility in order to sustain his belief. He further supports it 
by a refusal to notice facts which may disturb his poi5e. And if he 
cannot help noticing them he accounts for them by rationalized 
explanations. He is reluctant to know the truth since, for him, 
ignorance conduces to a happier mental state than knowledge. 

But it will not require a very detailed acquaintance with ethno- 
logy to cause a violent disturbance in the placidity with w’hich the 
universal prevalence of the horror of incest, through space and time 
is taken for granted. A study of the cultural history of various 
peoples wdth their varying beliefs, customs and institutions shows that 
the horror of incest is not as universal as it is supposed to be. Conse- 
quently, those who believe in horror of incest to be inborn on the 
ground that it has been universally prevalent throughont history and 
among all peoples, are not justified in their belief. Incestuous 
unions, socially condemned or disapproved of in some cases, and 
tolerated, approved of or even enjoined in others, have occurred in the 
past and continue to occur to-day. It is common knowledge that the 
Ancient Egyptian Pharaohs and the Ptolemies had brother-sister 
marriages and even to this day among royalty, incestuous unions are 
frequently allowed.^ Marriage between brother and sister was “a real 
custom in ancient Egypt”.^ In Peru^ and in Persia^ such marriages 
existed in ancient times. Marriages between brothers and sisters 
w^ere licit among the Syrians, Athenians and ancient Jews.® The old 
Prussians married almost any blood-relative except their mothers.^ 
Among the Malasi “incest between brother and sister existed in olden 
days and there are certain family scandals told especially about the 
ruling clan. The passions repressed by tribal tradition breaks 
through even more violently and openly” to-day.^ In the island of 
Kawai off the coast of New Guinea “a father may take his own daughter 
to wife”® A similar custom prevails in some of the Solomon Islands.® 
Among the Kalangs of Java mother and son union is considered 
commendable.^® Among the Piojes of Equador the widow often takes 

1. Edward Westermarck : The History of Hyman Marriage, Vol. II, pp.92 aq. 

2. J. G. Frazer : The Golden Bou^- Adonis, Attis, Osiris, Vol. II, pp. 214 sq. 

3. R. Lowie : Primitive Society, p. 15. 

4. G. E. Howard : History of Matrimonial Institutions, Vol, I, p. 125. 

5. A. Forel ; The Sexual Question, p. 164. 

6. Edward Westermarck : The History of Human Marriage^ Vol. 11, p. 87. 

7. B. Malinowski ; Sex and Repression in Savage Society* p. 97. 

8. R. Briffault : The Mothers, Vol. I, p 257. 

9. Ibid. 

TO. Ibid. ‘ . 
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her son and the widower his daughter in place of the deceased spouse,^ 
Among the Eastern Tinne of North-West America instances of men 
united to their nfothers, sisters or daughters are far from rare, and the 
Southern Indians of the Tinne stock occasionally cohabit with their 
own mothers and frequently espouse their sisters and daughters/"^ In 
Melanesia though a girl has sex-interests outside the home “they do 
not always preclude the occurrence of father-daughter incest’*.^ Father- 
daughter incest is by no means rare among the Trobrianders^ and 
there are among these people a number of cases of brother -sister 
incest.*^ Brother-sister incest is common among the Antambahoaka of 
South-Eastern Madagaskar. Such intercourse, far from being abhor- 
rent, is believed to lead to fortune.^ Among the Banyoro brother- 
sister and father -daughter marriages are permissible/ The King of 
Warna has in his harem even his sisters and daughters/ In Bougain- 
ville and Buka in the Solomon Group a father “not infrequently 
consorts with his daughter and begets children by her”/ In Hawai, 
marriage between brothers and sisters was a w^ell-known institution 
and father and daughter marriages have occurred among the chiefs/® 
In Marshall Islands instances of father-daughter and brother-sister 
incest are known/ ^ In the Malay Archipelago marriages between 
brothers and sisters and bet^veen parents and children are said to 
occur in certain tribes/'*^ In the southern districts of Minahassa the 
same kind of incestuous marriages were frequent/^ Among the 
Karenes of Tenasserim incestuous relationships of the same type were 
not uncommon/"* In some Brazilians tribes a brother and a sister 
often dwell together as man and wife/^ Among the W^ateita marriage 
between brother and sister is not infrequent though it is socially disap- 
proved/^’ Among tribes of the lower Murray and lower Darling “incest of 
every grade continually occurs.”*^ “A considerable number of instances 

1. Westermarck : The History of Human Marriage, Vol. II, p. 83. 

2. Ibid. 

3. Malinowski ; Sex and Repression in Savage Society t p. 73. 

4. Ibid., p. 100. 

5. Malinowski : Sexual Life of Savages in North-West Melanesia, pp. 474 sq, 

6. J. G. Frazer : Totemism and Exogamy, Vol. II, p. 638. 

7. Westermarck : The History of Human Marriage, Vol. II, p. 84. 

8. Ibid. 

9. Ibid., p. 85. 

10. Ibid. 

11. Ibid. 

12. Ibid. 

13. Ibid., p. 86. 

14. Ibid. 

15. Ibid., p. 88. 

16. Ibid., p. 89.. 

17. J, G, Frazer : Totemism and Exogamy, Vol. I, p. 55, 
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are known”, says BrifFault “of tribes where incestuous relations habitually 
take place and are allowed, and such instances have doubtless abounded in 
the most primitive societies”.^ Among many Indian tribes of Central 
America “incest is said to be always practised when the eldest daughter 
accompanies the father for a few days into the mountains in order to 
prepare his maize bread for hiin”.*'^ Among peasants, “the attempts of 
father on daughter are very frequent. This seems especially to be 
the case among the Latin races. ... In Rumania the occurrence of this 
type of incest is very common among peasants, and so it seems 
to be in Italy.”^ The German Gypsies allow brother-sister marriages,^ 
and in France during the last century, it was not very uncommon for 
fathers “to live in concubinage with their own daughters.”^ In Europe 
among the lower classes of the population there is not infrequently “ a 
complete absence of any conception of the immorality of incest.”^ 
And even among the higher classes intercourse between boys and girls 
of the same family is by no means rare.^ Incest is common is Switzer- 
land, especially among the inhabitants of isolated mountain chalets.® 
“In certain epochs the tendency to incestuous unions is remarkable as 
in the period of the French Rococo when it was introduced by sugges- 
tion on a large scale and manifested itself with alarming frequency”.^ 

In addition to these instances, in certain cases incestuous inter- 
course has a ceremonial or religious significance as in the case of some 
defloration ceremonies in which the father is the person who under- 
takes defloration or in certain cases of jus prinia noctis ( as among 
the Kurnandaburi of Australia)^'’ where the father of the bride is 
allowed access to her. Similarly, in Saturnalia and in annual or more 
frequent sexual orgies, “not only no relationship was respected but in 
many instances those persons expressly came together who on ordinary 
occasions were not permitted to marry. Even among tribes which 

1. Briffault, op. cit., Vol. I, p. 258, 

2. Iwan Bloch : The Sexual Life of Our TimCf p. 640. 

3. Malinowski : Sex and Repression in Savage Society, p. 66. 

4. Westermarck : The History of Human Marriage, Vol. II, p. 91. 

5. Ibid., p. 200. 

6. Iwan Bloch, op. cit, p. 639. 

7. Westermarck ; The History of Human Marriage, Vol. II, p. 201. 

As an illustration of the occurrence of incest among the higher classes 
may be cited the incest of Pope John XXIII and of Pope Alexander VI 
referred to by Huth in his The Marriage of Near Kin, p. 113, Foot- 
note. 

8. A. Forel ; The Sexual Question, p. 402. 

9. Iwan Bloch, op. cit., p. 640. 

10. N.W. Thomas: Kinship Organization & Group Marriage in Australia, 
p. 144. 

11. A. M. Huth : The Marriage of Near Kin, p, 21. • 
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strongly disapprove of incestuous relationships in general "the act of 
incest is nevertheless positively enjoined in certain circumstances as a 
mode of ensuring good luck.*’^ 

The foregoing illustrations must have made it clear that incestuous 
intercourse, socially enjoined, approved of, tolerated or condemned, has 
been in existence in a considerable measure. The horror of incest is, 
therefore, far from universal and consequently universality cannot be 
invoked to support the belief that the horror is instinctive. As for the 
contention that the horror of incest is so great that only an instinctive 
reaction can possess the intensity of feeling which goes with it, we may 
say that in many of our sentiments the intensity of feeling is as great 
even though the contents of these sentiments are admittedly acquired. 
For instance, consider the love of the patriotic soldier for the King or 
the flag, the horror of the Victorian dame for short skirts and shingles 
or that of so many modern men for nudity and new ideas. Besides, 
the horror of incest ( in its wider sense ) attaches with equal intensity 
to the violation of all rules of exogamy irrespective of their nature.^ 
The horror is the same though the distinctions regarding incestuous 
and non-incestuous unions are, as Wissler says, "variable and 
arbitrary.”* For some people the horror is confined to intercourse 
between parent and child or brother and sister ; for some it extends 
to cousins ; and for some to whole totemic groups and tribes. 

The belief in the instinctive nature of the horror of incest cannot, 
therefore, be justified either on the ground of universality or on that of 
intensity. Indeed these two characteristics are not at all the exclusive 
attributes of instinctive tendencies. The mere facts of universality and 
intensity of an altitude are not in themselves sufficient to enable us to 
conclude that all our reactions which possess these qualities are inborn 
or instinctive. Our habits often possess the same attributes. Ilian’s 
desire to wear clothes is well-nigh universal and his reaction tow^ards 
nudity is very intense ( consider, for instance, the persecution of the 
Dukobhors ) and yet no one can rightly ascribe this desire to instinct. 

Similarly, homosexuality is almost universally condemned and the 
feeling of aversion it arouses possesses great intensity ; and yet to say 
that this attitude towards homosexuality is instinctive w’ould be to ig- 
nore the fact that homosexuality forms a stage in the normal develop- 
ment of the sexual impulse. 

But apart from these facts which point out the possibility of a 
non-instinctive explanation of universal phenomena, the alleged in- 
stinctiv e nature of the horror of incest may be challenged on another 

1* J. G. Frazer : Psyche* s Tasfct p. 57. 

2. L. T. Hobhouse : Morals in Evolution, p. 145. 

3. Clark Wissler, Art. on ** The Integration of the Sexes— Marriage " in 
Human Biology and Racial Welfare, p. 282. 
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ground. The view that the horror of incest is instinctive cannot be 
reconciled with any plausible theory of instinct. Evev if we admit for 
the sake of argument the wrong assumption that instinctive tendencies 
embody pre-determined definite objects, the horror of incest cannot be 
regarded as instinctive. What is the object to which the attitude of 
horror is attached ? Do we possess an inborn knowledge of the rela- 
tionship which we call incest and is the feeling of horror innately asso- 
ciated with that which is thus known as incest ? Is there anything to 
show that from one’s birth one’s mother, sister or daughter is instinct- 
ively perceived in a totally different — and sexually repulsive — light as 
contrasted with other women ? There is no evidence to induce us to 
believe that there is an inborn recognition of the concepts of such com- 
plex relationships as that of “motherhood”, “sisterhood” or 
“daughterhood Since such an instinct knowledge of relationships is 
not possible it is clear that no attitude— of horror or otherwise — can be 
inherently associated with incest. 

The attribution of the horror of incest to an instinct must there- 
fore be abandoned. As a matter of fact such a view has not been 
scientifically advocated by anyone because of the difficulties involved. 
But Westermarck has attempted to surmount these difficulties by 
arguing that the horror of incest is not itself instinctive in the sense 
that it is an inherited attitude towards sexual relationships of an inces- 
tuous kind but that it is natural in the sense that it is derived from a 
tendency which is instinctive — the tendency of persons living closely 
tc^ether to have sexual aversion for each other. “ Generally speak- 
ing,” he says, “ there is a remarkable absence of erotic feelings be- 
tween persons living closely together from childhood. Nay more, in 
this as in many other cases, sexual indifference is combined with the 
positive feeling of aversion when the act is thought of For Wes- 
termarck, therefore, it is not the fact of relationship that is responsible 
for the aversion towards incest. According to him it is a tendency by 
which the sexual sensibility of man becomes dulled with regard to 
those with whom he has been living in close proximity from earliest 
childhood. Since these latter persons are almost always the relatives 
of a man the horror of incest naturally exists with regard to the closest 
relatives. 

In support of his theory he puts forward the argument that even 
the lower animals display aversion for sexual intercourse with close 
relatives. This argument has been adequately answered by evidence 

1. Edward Westermarck: The History of Human Marriage, Vol. H, 
pp. 192 sq. This is also the view of Crawley ( The Mystic -Rose, Vol. I, p. 269 ) 
and of G. E. Howard ( The History of Matrimonial Institutions, Vol, I, p. 130 ). 
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from the behaviour of the lower animals and the conclusion has been 
reached that animals do not possess any marked aversion to incest.^ 
But the imin prop on which Westermarck supports his theory 
seems to be the alleged universal prevalence of the horror of incest 
among mankind. 

As we have already seen the exceptions to the so called universa- 
lity of the attitude are by no means inconsiderable. But in reply to 
the statement that the horror of incest is not universal Westermarck 
asserts that he does not see how the exceptions pointed out by various 
authorities affect the theory advanced by him. “I have no doubt’*, he 
argues, “that in the world generally homosexual practices are infinitely 
more frequent than incest ; and nevertheless nobody would consider 
this frequency to be ‘fatal* or even ‘hostile* to the common view that 
there is normally a feeling of love between the sexes* *^. Obviously, 
Westermarck is relying on a false analogy. The occurrence of incest 
is a direct contradiction of the theory that an aversion to incest exists, 
whereas the existence of homosexual practice does not imply a contra- 
diction of man’s heterosexuality. Homosexual practices and hetero- 
sexuality are not mutually exclusive while the occurrence of incest and 
the abhorrence for incest are definitely so. As a matter of fact a ten- 
dency towards homosexuality is believed to be one of the “component 
instincts” — as one of the those tendencies which exist during the earlier 
stages of man’s sexual development. And yet the existence of such a 
tendency is by no means incompatible with the essential heterosexuality 
of man. Westermarck’s analogy is, therefore, obviously faulty. 

Westermarck further argues that “considering the great variability 
to which the sexual instinct is subject it is not astounding that cases 
of what we call incestuous intercourse sometimes do occur. It seems 
to me more remarkable that the abhorrence of incest should be so 
general and the exceptions to the rule so few.”^ 

But is the occurrence of incest so very rare as Westermarck 
believes it to be ? We have already noted a number of instances of 
incest about which we have definite knowledge. Abhorrence of incest 

1. Ralph de Pomerai : Marr%agc--PasU Present and Future, p. 64. 

2. Westermarck: The History of Human Marriage, VoL II, pp. 200 sq. 
Another erroneous argument adopted by Westermarck is that since Man 
acquired the erect posture he could be sexually attracted at a distance. But 
this is no argument in favour of an inherent aversion for those who are not 
at a distance. Because one can see the stars it does not mean that one must 
be blind to the flowers in his garden. Further according to Westermarck's 
own belief even among non-erect animals there is a sexual preference for 
strangers. If this is so the adoption of the erect posture has no bearing on the 
alleged sexual preference for strangers. 

3. Edward Westermarck : Origin and Development of Moral Ideas, Vol 
II, p. 373. 
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is not, therefore, as universal as it is supposed to be. Further, may 
it not be that, like all reactions which are socially condemned, the 
desire for incest wherever it is felt, is not acknowledged and that 
consequently the frequency of its occurrence may not be as little as 
Westermarck, with so many others, likes to believe ? 

Arguing against theories which advocate a non-instinctive origin 
of the horror of incest, Westermarck says, ‘'The theories in question 
imply that the home is kept free from incestuous intercourse by law, 
custom, or education. But even if social prohibitions might prevent 
unions between the nearest relatives, they could not prevent the desire 
for such unions. . . . . . . Nevertheless our laws against 

incest are scarcely felt as a restraint upon individual feelings. And 
the simple reason for this is that in normal cases there is no desire for 
the acts which they forbid.*’ ^ 

Westermarck seems to have taken the absence of desire for 
incestuous intercourse for granted. I am convinced that such a desire 
is far from being the rare phenomenon which Westermarck believes it 
to be, though because of the strong social condemnation attached to 
such desires and the consequent difficulty of obtaining candid admis- 
sions it is not possible to gauge its extent. But assuming for the sake 
of argument that there is an utter absence of desire for incestuous 
intercourse we need not infer from this that such absence must have 
a hereditary origin. I believe Westermarck’s criticism of the theories 
of the non-instinctive origin of the horror of incest is based on a total 
misunderstanding of social influences. P'or most men, the prohibitions 
against thieving and murder are not essential since they pass through 
life without any desires for such acts. But this does not mean that 
it is an instinctive tendency in Man not to feel such desires. As a 
matter of fact for most men most of the social laws and prohibitions 
appear to be not burdensome at all. In these, as in the case of 
incestuous unions, social influences have been responsible in cultivating 
such habits of thought, feeling and action - and surroundings and 
environment are so adjusted to facilitate these habits that the 
individual does not feel the strain of social rules and prohibitions. 
So long as social rules do not come into direct conflict with man’s im- 
pulses they need not necessarily be felt as prohibitions at all. 

It may be remembered that the attitude of aversion towards 
incest does not exist from the earliest childhood, as it should if it was 
instinctive, but becomes established much latter. During their child- 
hood brothers and sisters in the savage as well as the civilized world^ 

1. Westermarck : The History of Human Marriage, Vol. II, pp. 192 sq. 

2. Westermarck : The History of Human Marriage, Vol. II, pp. 200 sq. 
Among the Azande it is quite normal for children to have their first sexual 
acts with their sisters, and only by admonitions and threats are their sexual 
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often play sexually together and it requires social influences and 
pressure for them to realize that there is something undesirable in what 
they do. Education and inhibition have, therefore, a great deal to do 
with the cultivation of the attitude towards incest. 

Further, Westermarck seems to have overlooked the fact that 
not an inconsiderable number of adjustments are adopted even by 
grown up persons to avoid the temptation of incest e. g., isolation while 
dressing, sleeping, etc. and the custom of avoiding sisters and cousins 
which prevails among so many primitive peoples.' If instinct was 
relied upon it would not be necessary to separate the beds of boys and 
girls at or before the age of puberty when in their childhood they were 
allowed to sleep in a common bed. It is the assumption of the 
improbability of the existence of sexual activities in the child that is 
responsible for the fact that a common bed for children is considered 
permissible and it is the realization of the possibility of incest that 
leads to the adoption of precautions such as the separation of beds 
when childhood has passed. The precautions adopted by some peoples 
to avoid the intermingling of brothers and sisters — of male and female 
members of the household generally — indicates a fear of the possible 
occurrence of forbidden sexual relationships. Apprehension of incest 
has led even to the enactment of laws ‘‘again and again forbidding 
priests to have mothers or sisters to keep house for them.”^ 

Again, Westermarck’s belief that it is the fact of living in close 
proximity with each other that dulls the sexual sensibility of close 
relations does not explain all cases of the horror of incest. In some 
cases living in close proximity is not essential for the absence of sexual 
desires and the existence of the horror of incest. Among certain 
peoples, for instance in Melanesia, brothers and sisters are separated 
from earliest childhood^ and yet the horror of incest is as great as in the 
case of others who do not separate them. The intensity of the feeling 
regarding totemic incest is very great though the people who belong to 
the same totem do not live in close proximity wuth each other from 
their earliest childliood. Now if in these cases a non-instinctive factor 
can be evoked as an explanation for the attitude towards incest, are we 
not entitled to demand that such possible explanations be eliminated 
before resorting to the instinct theory of the horror of incest in any 
form whatever ? 

desires directed in other channels. ( Brenda Z. Seligman. Art. on **The Incest 
Barrier," Briiish Journal of Psychology, January 1932. 

1- J. G. Frazer : Toicmism and Exogamy, Vol. II, p. 135. 

2. A. M. Huth : The Marriage of Near Kin, p. 112. 

3. Malinowski : Sexual Life of Savages in North-West Melanesia, p. 437. In 
China intense horror attaches to marriage between persons having the same 
family-name though these may be living hundreds of miles apart. 
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“The analogy of the lower animals”, says Huth, “the habits of 
savage people, the records of crime, and the opinion of those whose 
business it is to portray human conduct are sufficient proof that what- 
ever the origin of the prohibited degrees it is not due to any natural 
horror implanted in mankind”.^ Considering the evidence before us 
and considering also the theoretical objections against Westermarck’s 
view we are entitled to conclude that the horror of incest is neither 
instinctive nor does it inevitably spring from any instinctive tendency. 

But Sigmund Freud goes to the other extreme when he postulates 
the theory that Man is born with an unconscious desire to kill his 
father and marry his mother— that he is born with what he has chosen 
to call the Oedipus Complex. We will consider the origin of the en- 
tire complex later. Here our concern is with P^reud's belief that not 
only do we not have an inherent aversion towards incest but that man 
has a positive innate tendency to commit incest. This desire for in- 
cest exists, according to Freud, in a repressed and therefore uncons- 
cious form, that is to say, a man does not normally become conscious 
of this desire, but does so only under exceptional circumstances. In 
support of his view Freud points out that the existence of this desire 
is manifested not only in the myths and legends of a great number of 
peoples but also in dreams in which incestuous wishes are symbolically 
expressed and fulfilled, and in the thought processes of the neurotic.^ 

But none of the arguments brought forward by Freud proves that 
the desire for incest is inherent. It may be that the myths and legends 
in which the desire is supposed to be imaginatively satisfied and the 
dreams and the thought- processes of the neurotic, are an indication of 
the universality of unconsc’ous incestuous desires.^ But this does not prove 
its instinctive nature since universality, as we have seen, is no proof of 
innateness. The evidence brought forward by I^reud may show that 
the desire exists widely but it cannot prove that the desire is inborn. 

In support of his theory Freud cites with emphatic approval 
Frazer’s argument that if the desire for incest is not instinctive it will 

1. A. M, Huth : The Marriage of Near Kirt, p. 14. 

2. Sigmund Freud : Totem and Taboo, 

3. Myths and legends embodying incest are likely to have been invented, 
like so many others, for the purpose of maintaining existing moral standards. 
They are supposed to possess an educative value since they show the conse- 
quences of defying the moral code. In such cases the breach of a rule is 
taken only as a hypothetical case to illustrate the consequences of the breach 
and it may not indicate any general state of affairs in an earlier epoch and 
consequently have no historical significance at all. As for the satisfaction of 
incestuous desires in dreams— symbolically or otherwise— is it not a fact that a 
number of wishes, the origins of which are admittedly non-instinctive find 
satisfaction in dreams ? How often do we dream that thp person we dislike or 
hate, e. g., the schoolmaster or the boss, is injured or killed 'I 
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not be universally condemned as a crime. “ The law,” says Frazer, 

“ only forbids men to do what their instincts incline them to do ; what 
nature itself prohibits and punishes it would be superfluous for the law 
to prohibit and punish. Accordingly we may safely assume that crimes 
forbidden by law are crimes which many men have a propensity to 
commit. If there was no such propensity there would be no such 
crimes, and if no such crimes were committed, what need to forbid 
them ? Instead of assuming, therefore, from the legal prohibition of 
incest that there is a natural aversion to incest, we ought rather to 
assume that there is a natural instinct in favour of it.”^ 

Frazer’s argument rests on two fallacious assumptions. The first 
is his belief that one must either have a natural desire for a thing or 
have aversion for it. He forgets that our desires and attitudes do not 
spring innately in a predetermined form — that giving direction to the 
innate impulses is an immensely important process in the development 
of the individual. The second assumption is based on an erroneous 
conception of legal prohibitions. From the fact that a desire which is 
never felt does not require laws to punish its occurrence, one 
cannot deduce that if there is a law against the overt manifestation of 
a particular kind of desire the latter must be universal and innate. It 
is not necessary that a desire should be universal and inborn to re- 
quire a law against its overt expression. In every society there are 
laws against murder — including matricide. Are we to infer from this 
law that man has an inborn propensity to kill his mother ?* Similarly 
the law against bestiality is universal. May we infer from this that 
man is not heterosexual but possesses an inborn propensity for bes- 
tiality ? Clearly such an argument is absurd. The fact is that laws 
are not made as merely inhibitive agents of what are supposed to be 
instinctive propensities of man. They are meant as a guard against 
possibilities. Man’s natural tendencies are initially loose and have no 
specific directions. They are capable of being directed in a number of 
channels. Some of them may be undesirable. It is to guard against 
the possibility of our impulses assuming these undesirable directions 
that laws are made and not merely as inhibitive agents which have the 
function of suppressing well-defined innate tendencies. Certain de- 
sires, regarded as socially harmful, are likely to arise and find expres- 
sion in behaviour, under certain circumstances. Neither these desires 
nor the circumstances under w^hich they are likely to arise are normal. 
And yet as precautions against the occurrence of these desires laws 
have to be framed and social attitudes formed. Man has no innate 

1. J. G. Frazer : Totemsm and Exogamy, Vol, IV, p. 97. 

2. Such an assumption would be fatal to the Freudian view itself. For 
man will be, then, born with two antagonistic desires towards the mother— the 
one to love her ahd the other to kill her. 

V 
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propensity to satisfy his sexual desire by having intercourse with any 
specific person. But it is possible that he may seek sexual gratifica- 
tion in incestuous intercourse. Hence the necessity of the law to 
prevent such a possibility. 

The foregoing discussion shows that Freud is not justified in 
regarding the desire for incest as innate. It also shows us the way to 
the correct interpretation of the taboo on incest. The law against 
incest is adopted by man in order to guard against the possibility of 
man’s sexual desires being incestuously directed. The mother, the 
sister and daughter are females and as such are capable of arousing 
sexual desires in the son, the brother or the father, possessing as they 
do the sexual characters necessary for the purpose of sexual attraction. 
It is the recognition of this possibility of incest rather than that of any 
innate propensity towards it, that is responsible for the law against 
incest. 

But, it may be argued, why has it been thought necessary to 
impose such a taboo on a world- wide scale for centuries past ? Why 
should Man have considered it necessary to prohibit incest at all ? And 
how has this universal attitude of abhorrence towards incest come 
about ? 

Let us first consider why man has deemed it necessary to forbid 
incest. 

Not an inconsiderable body of opinion inclines to the view that 
the incest taboo has been imposed because Man found that inbreeding 
is harmful to the species.^ The advocates of this view hold that 
inbreeding results in the deterioration of the species and that Man 
having observed the evil effect of inbreeding thought it desirable for 
the benefit of the species to prohibit sexual intercourse between close 
relations. 

This belief has been found to be lacking in a scientific basis. 
The assumption of the harmfulness of inbreeding has been thoroughly 
refuted, it being the considered opinion of scientists to-day ( sup- 
ported by convincing experimental evidence) that inbreeding in and 
of itself is not harmful.* But even if it was proved that inbreeding 
is harmful still the assumption that primitive man who is wont to find 
a magical cause for every evil and who, so often, does not even know 
the connection between sexual intercourse and procreation, studied the 
effects of inbreeding scientifically over a prolonged period of time thus 

1. This view has been advocated by L. H. Morgan, Sir John Lubbock, Sir 
Henry Maine, Howitt and others. 

2. W. E, Castle: Genetics and Eugenics^ pp. 291 sq. 

E. M. East : Here^ty and Human Affairs, p. 154, . 

Wiggam; The Fruit of the FantUy Tree, p. 149, 
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adopting a method of study of social phenomena which is not applied 
without difficulty even to-day ; and on the basis of his studies imposed 
a taboo which iJecame universal, is on the face of it untenable. 

Equally improbable is Elliot-Smith’s theory that the taboo was 
imposed on the people by the earliest Egyptians who reserved the 
marriage of brother and sister as the distinguishing privilege of royalty.^ 
If it was customary for men before the imposition of this restriction to 
have incestuous marriages it must have been one of the many customs 
and adjustments common to royalty and laymen alike. Why, then, 
should this particular mode of distinguishing the royalty from all other 
men have been adopted when a great number of other privileges could 
as easily be reserved for royalty as this one ? If, however, the 
prohibition of incest existed before but was set aside as a special 
privilege for royalty, clearly the prohibition ante-dates the privilege 
and cannot be said to originate in it. Further how is the parent-child 
taboo to be accounted for on the basis of this theory ? Smith’s theory 
leaves these objections unanswered. But even if adequate explanations 
could be found for these objections, is it possible that the taboo which 
was imposed in order to supply a distinguishing mark to the royalty 
should persist through sheer inertia, with the same strength and in an 
unchanged form for thousands of years long after it has ceased to 
perform the function for which it was meant and after it has lost all its 
significance in the system of man’s ideas and attitudes ? 

Smith’s theory lacks even the merit which the former one 
possesses viz,, the recognition of the fact that the incest taboo was an 
outcome of social experience. The nature of the experience, as we 
have seen, is erroneously conceived, but the theory implies the 
essential fact that it is social experience from which the incest taboo is 
derived — that the attitude towards incest is not inborn but is one 
which is cultivated. 

The question then will be, what kind of social experience was it 
which necessitated the imposition of this prohibition ? 

During the course of Man’s past he found that certain organiza- 
tions were indispensable for the solidarity of the group and for its 
continuation. Of these he found the family to be the most important 
group since it served as an adjustment in which a number of his most 
important needs were satisfied. The family was essential not merely 
for the protection and care of the offspring, but it was also required 
for the transmission of social expereince — as an agent through which the 
growing child learnt to equip itself for life and especially for its life 
within the group. It was not merely the growth and safety of the 
child in a physical sense that the family has to look after. It has been 


I* G, Elliot Smith : Human History, p. 307. 
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one of the indispensable functions of the family to equip the child with 
the cultural heritage of the past so that the child may be enabled to 
face the world with the material and social adjustments evolved by 
man.^ It was discovered that for the purposes of the group — with 
which the welfare and the very existence of the individual is inextri- 
cably bound up — the maintenance of a harmonious and prolonged 
family-life was indispensable. Not only this. It was found that if 
man’s social heritage is to be adequately transmitted, those persons 
who are to impart and those who are to receive the products of social 
experience must stand in such a relationship with each other — must 
have such attitudes towards each other — that the transmission of 
culture may become possible. It was also found necessary that such 
attitudes should persist for a prolonged period of time and not cease 
with the physical maturity of the offspring — that the family, with 
these attitudes, should continue to exist even after the maturity of the 
offspring. 

It must have been discovered during the course of Man’s long and 
laborious process of learning that the occurrence of incest is a 
disruptive force in the family and to the system of attitudes which it 
involves, that it causes the disruption of the family long before the 
time when the individual can afford to dispense with the family since 
in Man psychic sexual maturity often precedes physical maturity by 
a considerable period of time. Incestuous relationships within the 
family are bound to create various complications which undermine the 
solidarity of that group. For instance, it will create jealousy. Or, it 
will create between the members who indulge in incestuous intercourse 
that sort of intimacy and partiality for each other as also a 
preference for relative isolation from the rest of the group, which will 
have unfavourable consequences for the family. More than that the 
occurrence of incest will destroy just those attitudes which are 
indispensable for the transmission of culture. As Malinowski says : 
“Within the family the sentiment between mother and child begins 
with the early sensuous attachment which binds the two with a deep 
innate interest. Later on, however, this attitude has to change. The 
mother’s function consists in educating, guiding and exercising cultural 
influence and domestic authority. As the son grows up he has to 
respond to this by the attitude of submission and reverence. During 
childhood, that is during the extremely long period in psychological 

1, Goldenweiser opines that transmission of culture in primitive society 
occurs through (i) objective material acquirements and (ii) from parent 
to child. ( Goldenweiser: Early Civilization, p. 402 ). But even in the former 
the meaning of the acquirements and the mode of using them have to be 
transmitted by the older generation and particularly by the members of the 
family. 



INCEST AND OEDIPUS COMPLEX 


173 


reckoning which occurs after weaning and before maturity, emotions 
of reverence, dependence, respect as well as strong attachment must 
give the leading tone to the boy’s relation to his mother. At the same 
time also a prpcess of emancipation, of severing all bodily contacts 
must proceed and become completed. The family at this stage is 
essentially a cultural, and not a biological workshop. The father and 
mother are training the child into independence and into cultural 
maturity ; their physiological r 61 e is already over. 

Now into such a situation the inclination towards incest would 
enter as a destructive element. Any approach of the mother with 
sensual or erotic temptations would involve the disruption of the 
relationship so laboriously constructed. Mating with her will have 
to be, as all mating must be, preceded by courtship, and a type of 
behaviour completely incompatible with submission,^ dependence and 
reverence. The mother moreover is not alone. She is married to 
another male. Any sensual temptation will not only upset completely 
the relationship between son and mother but also indirectly that 
between son and father. Active hostile rivalry would replace the 
harmonious relationship”.^ Thus “incest must be forbidden because 

incest is incompatible with the establishment of 

the first foundations of culture. In any type of civilization in which 
custom, morals and law would allow incest the family could not 
continue to exist. At maturity we would witness the breaking up of 
the family, hence complete social chaos and an impossibility of 
continuing cultural tradition. Incest w^ould mean the upsetting of 
age distinctions, the mixing up of generations, the disorganization of 
sentiments and a violent exchange of roles at a time when the family 
is the most important educative medium”.^ 

Brother-sister incest also would lead to a failure in the proper 
performance of the functions of the family. Those members of the 
household who practise incest will have a tendency to be partial 
towards each other and to be relatively isolated from other members of 
the family — a tendency which is detrimental to the interests of the 
family group and to life within that group. It wdll also lead to the 
failure of one of the chief functions of the family viz., the cultivation of 
habits in which the impulses of the individual are inhibited, directed 
and sublimated in the interests of the group. The* solidarity of the family 

1. The willingness of the male to fulfil the wishes of the female in court- 
ship must not be confused with the attitude of submission. The former is not 
a submissive attitude at all. If the son courts the mother he at once attains a 
footing of equality with her and his attitude becomes that of the dominant 
male. 

2. Malinowski : Sex and Repression in Savage Society, pp. 250 sq. 

3. Ibid. . • 
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may be further affected by the operation of conscious or sub-conscious 
parental jealousy and by another important factor, emphasized by 
Brenda Z. Seligman, v/z., the creation of rivalry between father and 
son on one hand and between brothers on the other.' « 

It is, therefore, the realization of the necessity of maintaining the 
integrity of the family that has been responsible for the incest taboo. 
It is a product of culture for the maintenance of culture. Through the 
slow process of social experience, after probably thousands of errors 
and payment of penalties for them and after a number of attempts at 
the discovery of the causes of these, Man must have found in incest the 
factor that is destructive of one of his most important and indispens- 
able institutions — the more important in those times when the family 
served more fully all the biological functions attached to it and in 
addition the cultural functions which are now relegated to other agen- 
cies and institutions like the state and the school. The causal connec- 
tion between incest and the disruption of the family must have been 
grasped, directly and indirectly, by the observation of a number of 
correlations through a long period of time. And with the progressive 
realization of the connection bet'ween incest and the disintegration of 
the family, a number of adjustments must have been introduced gradu- 
ally leading up to the prohibition of incest after, perhaps, attempts at 
a number of other adjustments had been made as a solution of the 
problem and abandoned. The prohibition introduced by Man for his 
cultural needs has become universal and firmly established probably 
after passing through a number of vicissitudes, with a history of deve- 
lopment which is common to so many generally accepted social 
adjustments.*'^ 

1. Brenda Z. Seligman. Art. on ‘The Incest Barrier : Its Role in Social 
Organization/' in The British Journal of Psychology, January 1932, p. 260. The 
jealousy of the mother and sisters must also be reckoned with. 

2. It is not difficult to understand how the attitude of horror towards 
incest is cultivated. Long before the child grows to its physical maturity he 
sees around him an entirely non-sexual attitude between parents and children 
and between brothers and sisters. Should he feel incestuous desires, they 
are promptly inhibited by admonitions and punishments the inhibition being 
facilitated by the fact that incestuous desires are felt, owing to the precedence 
of psychic maturity over physical maturity, at a time wffien they do not possess 
the overwhelming strength which springs from physiological need. All 
expressions of incestuous desires meet with the strongest condemnation from 
those whom the child loves, respects and fears. In addition to these inhibitive 
agents his own habits and sentiments help him in maintaining an aversion for 
incest. As he grows he becomes so habituated to perceive his mother and 
sister in a non-sexual light — he preceives them on a plane so remote from the 
sensation plane— that the stimuli of sight, touch, hearing and smeU which are 
so potent in sexual selection fail to affect him so far as his mother and sister arc 
concerned. If sometimes they do, the already established aversion for sexual 
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The horror of incest, therefore, can be accounted for as a non- 
inherited characjteristic of man's mind which is acquired by every 
individual through cultural influences for cultural purposes. 

But accoiHing to Freud the horror of incest is only one element 
of the conscious counterpart of the Oedipus Complex. This complex 
— to kill the father and marry the mother — is, for the Freudians the 
nuclear complex, one of the basic elements of man’s mind on which so 
many of his attitudes and so much of his behaviour depend. To this 
complex they also attribute the origin of a number of human customs 
and institutions, including man’s social organization, moral restrictions 
and religion. For them, “ the beginnings of religion, ethics, society 
and art meet in the Oedipus Complex.”^ 

It is not our purpose here to enter into a discussion as to whether 
or not this unconscious desire — to kill the father and marry the mother 
— exists in every human being and in the same form. Our concern is 
to inquire into the possible origin of such a desire if it exists. Dr. 
Freud has advocated a fantastic theory to account for the alleged uni- 
versal prevalence of the Oedipus Complex. He believes that in the 
earliest times when Man had just evolved out of his anthropoid ances- 
tors, these desires were conscious. The desires were an outcome of 
the conditions that prevailed in the primal horde, the Cyclopean family 
in which man was supposed to live in those times. In this horde the 
father was the strongest male and as such he monopolised all the 
women available, including his own grown up daughters, so that the 
sons — the younger men — were left without mates. The horror of in- 
cest was non-existent at the time hence the males consciously and 
freely desired their mothers. But in the fulfilment of their desire for 
their mothers the father was a formidable obstacle. Being jealous of 
these younger men — his sons — he expelled them all from the horde 
regarding them as his sexual rivals. These brothers united themselves 
into a brother-clan and ultimately killed the father in order to pos- 
sess his women. Let us give a description of this tragic event, which 
is supposed to have occurred at the dawn of humanity, in the words of 
Dr. Freud himself. He says : There is only a violent jealous father 
who keeps all the females for himself and drives away the growing 

sons One day the expelled brothers joined forces, slew and ate the 

father and thus put an end to the father horde. Together they dared 
and accomplished what would have remained impossible for them 
singly. Perhaps some advance in culture like the use of a new wea- 
pon, had given them the feeling of superiority. Of course these 

thoughts or feelings in relation to the mother or sister prevents them from 
occupying consciousness. 

I* Sigmund Freud : Totem and Taboo, p. 260 . The same view is endorsed 
by Freud in Civilization and its Discontents, pp, 118 sq. 
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cannibalistic savages ate their victim. This violent primal father had 
surely been the envied and feared model for each of ^hc brothers. . . . 
They hated the father who stood so powerfully in the way of their 
sexual demands and their desire for power but they also loved and 
admired him. After they had satisfied their hate by his removal and 
had carried out their wish for identification with him, the suppressed 
tender impulses had to assert themselves. This took place in the 
form of remorse, a sense of guilt was formed which coincided here 
with the remorse generally felt. The dead now became stronger 
than the living had been, even as we observe it to-day in the destinies 
of men. What the father’s presence had formerly prevented they 
themselves now prohibited in the psychic situation of ‘subsequent obe- 
dience * which we know so well from psycho-analysis. They undid 
their deed by declaring that the killing of the father substitute, the 
totem, was not allowed, and renounced the fruits of their deed by deny- 
ing themselves the liberated women. Thus they created the two 
fundamental taboos of totemism out of the sense of guilt of the son 
and for this very reason these had to correspond to the two repressed 
wishes of the Oedipus Complex.”^ 

The hypothesis, as postulated by Freud, may seem very attractive 
but when we try to work it out in the actual primitive conditions it 
seems absolutely untenable. It must be remembered that Freud 
speaks of the time when humanity had just emerged out of its ruder 
ancestry. Our knowledge of the conditions that prevailed at the time 
is far from complete but according to Freud himself the event referred 
to ante-dates all culture and social organization. When the event 
happened there was no human language and therefore no means of 
communicating thoughts in the human sense of the word. Communi- 
cation was probably carried on by the perception of instinctive reac- 
tions c. g., like the cry of the monkey. Instinctive reactions mainly 
served as the means of understanding other human beings. Man’s ends 
were not only determined by his instincts but were also mainly satis- 
fied by instinctive reactions. No typically human adjustments existed. 
Man acted on impulse. The behaviour of man was an outcome more 
or less wholly of external causation e. g., activity for obtaining food was 
initiated either by the feeling of hunger or by the perception of food 
material. His behaviour was typically unintelligent. There was little 
or no conscious cognition of ends and the manipulation of means for 
the satisfaction of ends. There was no foreplanning, no forethought. 
The stimuli which aroused accused man’s reactions were not separated 
from the latter by any great gulf of time. They dominated the whole 
mind for the time and demanded satisfaction at once so that the desire 

1. Sigmund Freud : Totem and Taboo, pp. 235 sq. 
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and the reactions leading to its satisfaction occurred within a short 
period of time. The higher integrations typical of the human mind 
could not have existed at all or if they did they must have been in an 
extremely rudimentary form. 

It is under such conditions, Freud wants us to believe, that the 
event which determined according to him the whole course of human 
development and which continues to determine so much of man’s be- 
haviour to-day, took place. Let us consider a few consequences of the 
Freudian doctrine so that we may be enabled to judge its plausibility. 

During the times about which Freud speaks was there only one 
primal horde ? If so how was the species perpetuated when, through 
remorse, the brothers renounced the women after they had killed their 
father ? If there were other hordes whose females they mated with, 
two questions would arise. First, w^hy should the expelled brothers 
laave persisted in their desire for the women of their own horde in 
spite of such a formidable obstacle as the father instead of finding their 
mates from other hordes by stealing or other means. Surely their 
adherence to an unflinching desire for their own mothers could not 
have been due to any strong personal preferences since for the primitive 
man ( to whom indiscriminate sexual intercourse is attributed by so 
many authorities^ ) there are no .such preferences above the appetitive 
level. Small differences in sexual attractiveness are not likely to deter 
him from mating. Secondly, how was the Oedipus Complex trans- 
mitted to the succeeding generations if other hordes existed ? Are we 
to believe that the same event happened identically and simultaneously 
in every one of the hordes ? To believe this would amount to believing 
in a coincidence which is, on the face of it, impossible. 

Again, are the circumstances which are supposed to have led up to 
the fantastic event postulated by Freud possible ? Freud has virtually 
postulated a general condition of mankind in which there was an utter 
absence of a provision for the satisfaction of man’s sexual needs. But 
in nature such a condition is inconceivable. If it was the habit of the 
first men to live in primal hordes of the Darwinian type the instincts 
of men must have been so adjusted that their sexual needs did not 
remain unsatisfied. The monopoly of the females by the strongest male 
to the entire exclusion of every other male, could not have been a general 
condition of the primal horde for any length of time since such a state 
of affairs would involve a frustration of the sexual desires of the in- 
dividual and a hindrance to the perpetuation of the species. Even 
granting that man lived in primal hordes it must be admitted that there 
was some mechanism by which his sexual needs were satisfied. Is 

Morgan, Bachofen, McLennan, Lubbock, Frazer, Bloch, MuUer-Lyer, 
Bauer and others.. ‘ 
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there any reason why there should be an unwarranted disturbance in 
this natural balance by a sudden increase in the jealously of the old 
male ? 

In assuming that the fierce old male’s jealousy Was responsible 
for the expulsion of the younger males Freud forgets that the primitive 
woman was nearly as strong as the primitive man and that she was 
not merely dominated by him in the choice of sexual selection but 
made her own choice to a great extent. If this is admitted I see no 
reason why the younger females should not choose the younger and 
more attractive males and vice versa. Would it not be possible for 
these young people to run away from the old male while he is asleep 
or away ? And if the young males are expelled would it not be possible 
for the young females to abandon the old male and join his younger 
rivals ? 

Now suppose that the young males were expelled from the horde 
as assumed by Freud. Since each one of the brothers was driven 
away from the horde as he grew up it must have taken some years 
before a number of them, adequate enough to kill the old male, was 
driven away. Are we to believe that primitive man, who was in- 
capable of any sustained intelligent pursuit of any end, nursed his 
grievance against his father and adhered to his passion for his mother 
throughout a prolonged period of time ? Again, these expelled brothers, 
driven away at different periods of time are not only supposed to have 
discovered and joined each other but are credited with organizing 
themselves into a group in order to take conjoint action against their 
father. They are supposed to have done this at a time when, ex 
hypothesi, social organization in any form whatever, did not exist. 

Freud himself seems to have recognised the improbability of a 
common purpose holding the brother-clan together. He ascribes the 
group existence of the brothers to the cruder factor of sexual attraction 
among the brothers. It was no common purpose on which the organiza- 
tion of the brother-clan was based. It was homosexual love that held 
the brothers together.^ If this was so we should expect certain corol- 
laries following from such love. We should expect homosexual jealousy 
and consequent discord and a breaking up of the brother-clan since in 
the earliest human group social cohesion must not have been so strong 
as not to succumb to the slightest tension. We should also expect an 
aversion for or at least an indifference towards normal sexual relation- 

1. Freud : Totem and Taboo, p. 239. 

I assume that the brother-clan did not come into being only after the 
father was killed. It must have existed before if the union of the brothers, 
who were separated in age and consequently expelled at different intervals of 
time is to be explained, * . 
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ships since such is the tendency of homosexual love. With these 
corollaries we expect the non-fulfilment of the desire of the 

brothers to kill their father — the non-accomplishment of the “deed**. 

Further, ^ere the sons driven away at the first manifestation of 
sexual activities ? If so they must have been driven away at a time 
when they were incapable of preserving themselves, since even for our 
earliest ancestors psychological maturity in sex preceded physical 
maturity by a considerable period of time.^ How could the species 
survive under such circumstances ? 

We will touch one more point of psychological importance in 
connection with the postulated events. Freud says that the brothers 
had a complex attitude towards the father. They hated him but they 
also loved him and respected him. It was the attitude of love and 
respect that caused the remorse after they had killed him. Now if the 
love of the sons for their father was so strong as to lead them to 
renounce their coveted prize after they had already succeeded in 
acquiring it, is it not possible that the intensity of this love may also 
cause a softening of their heart when they were separated from their 
father for a long time ? If mere separation did not change their 
resolve to kill him, the sight of him — his physical presence — after a 
long time should have produced a softening and disarming effect on the 
sons when they approached him in order to kill him. 

But even if we assume that the fantastic event which Freud has 
imagined did actually occur, we have no reason to suppose that this 
solitary occurrence, however great the intensity of feeling it aroused and 
however profoundly it affected the generation which experienced it, 
could so modify the constitution of the human mind as to cause certain 
tendencies to appear and to become part and parcel of man’s psyche. 
For establishing the hereditary transmission of the Oedipus Complex, 
Freud has assumed, besides the occurrence of the tragic fantasy of 
patricide, two more things. These are, first, the existence of a Mass- . 
psyche — psychic and emotional continuity from one generation to 
another — and secondly, the inheritance of acquired characters. Is he 
justified in these assumptions ? 

The concept of a group-mind transcending the mind of the 
individuals who form a group has been advocated among others, by 
Bosanquet,* Bergson,^ McDougall,^ Le Bon,*^ and Trotter.® It is not 
our purp ose here to enter into a detailed discussion as to the possible 

1. C. J. Warden : The Evolution of Human Behaviour, p. 76. 

2. Bernard Bosanquet : Philosophical Theory of the State. 

3. Henri Bergson : Creative Evolution. 

4. William McDougall : The Group-Mind. 

5* Gustav Le Bon : The Crowd, 

6. W* Trpttet ; /nsfincto of the Herd in Peace and War, 
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truth of the conception of a group-mind or a mass-psyche. But it 
may be pointed out that in assuming a mass-psyche thp protagonists of 
the theory forget that a biological organism is indispensable for what 
is called a *mind\^ For whatever be our difficulties in apprehending 
the exact nature of the relationship between body and mind, between 
the physiological and the psychological processes in an organism, one 
fact stands out unchallenged in spite of all philosophical speculations 
as to the nature of mind. It is this that body and mind are both 
attributes of a biological entity the existence of which is indispensable 
for the existence of a mind. Where a biological unit does not exist 
there can be no mind. This, in my opinion, is a strong argument 
against any theory of a group-mind over and above the minds of the 
individuals who compose the group. For there is no biological entity 
of the nature of a human being, which ^ve can call a human group and 
to which we may attribute a mind as easily as we do in the case of a 
human individual. It is useless to argue that just as the cells in a 
brain which are themselves units form the higher integration which is 
termed a brain so also each individual human being goes to form a 
higher integration which may be termed a group. And just as we 
regard mind as a counterpart of a brain (or in a wider sense of the 
whole nervous system ) so also we may regard the group mind as the 
counterpart of the group. There is no analogy between the brain and 
its cells on the one hand and a group-mind and individual minds on the 
other. The cells of a brain are not units in the same rvay as the 
individuals in a group are. Besides the cells have pre determined 
functions to perform whereas the individuals in a group have not.*"^ 
If the individuals in a group seem different with diffierent functional 
values, the distinction is not inherent but acquired since the same 
individual can be trained in a variety of ways to perform varied 
functions. Again, the individual is not part of the group in the same 
sense in which a cell is a part of the brain. The relationships between 
the cells of a brain are entirely different from those of the individuals 
in their group. There is no physico-chemical connection between the 
individuals in a group as there is between the cells of a brain. The 
relationships of the cells form a new kind of organization with 
processes and functions which are different from those of an individual 
cell but the group-mind has no new process or function which can be 
distinguished from those of the individual mind. 

1. C. S. Myers opines that there is no distinction between body and mind, 
that body and mind are one. (L.T. Hobhouse Memorial Trust Lecture on 
“The Absurdity of any Mind-Body Relation, »» at University College, London 
May 1932.) 

2. A similar criticism may be levelled against Bergson’s analogy of 
the bee and the bee-hive. (Henri Bergson : Creative Evolution, p. 175.) 
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The individual may be a unit of society but the individual mind is 
not a unit of ajoy hypothetical entity called a group-mind. No doubt 
the individual’s relationships with other individuals immensely influ- 
ence the contehts of the individual’s mind. But the mental processes 
of the individual, even though influenced in their operation by the 
group, occur in the individual’s mind only and not in any imaginary 
group-mind. The group as such does not think or feel or act^ even if 
it affects all these processes of the individual’s mind. McDougall, one 
of the staunchest advocates of the theory of a group-mind, is himself 
not prepared to grant to the group-mind a consciousness distinct from 
the consciousness of the individual minds which compose the group. 
He is not prepared to accept a duality in consciousness by accepting a 
“ collective consciousness He argues that the fact of the indivi- 
dual’s consciousness being used twice over — once as that of the individual 
and again as that of the group — is an insurmountable difficulty^ in the 
way of the assumption of a collective consciousness. We may raise 
a similar objection against McDougall’s theory of the group-mind and 
say that the functions and processes of the indisudual’s mind are used 
twice over when the existence of a group-mind is assumed. 

The idea of a group-mind, so essential to the Freudian doctrine of 
the origin of the Oedipus complex, has been rightly criticized and dis- 
carded by a number of authorities,^ and P'reud’s Mass-Psyche is no 
longer supposed to exist by any competent anthropologist.'* 

But besides the assumption of a Mass-Psyche Freud’s doctrine 
requires another assumption which has been definitely disproved. It 
is essential for his theory that we believe in the hereditary transmission, 
from generation to generation, of experience which has occurred during 
the existence of a single generation in the earliest period of human 
existence. We are to believe that modifications of the contents of the 
human mind which happened in that one generation of our remotest 
ancestors have become a characteristic of human nature. In other words 
we are to believe in the “inheritance of psychic dispositions -of 
acquired characters — in the Lamarckian view that acquired traits are 
transmitted by heredity from generation to generation. But biologists are 

1. R. M. Maciver : Community, pp. 75 sq. 

2. Wm, McDougall ; Ttu Group Mind, pp. 37 sq. 

3. L. T. Hobhouse : Social Evolution and Political Theory, p 95. Wm. James : 
Psychology Sriefer Course, p. 199. Knight Dunlap: Social Psychology, p. 17. F. 
Giddings; Studies in the Theory of Human Society, p. 154. Carl Murchison: 
Social Psychology, p. 167. For an excellent discussion of the problem of the 
group mind see Morris Ginsberg’s : The Psychology of Society, Chapter IV. 

4. Malinowski: Sex and Repression in Savage Society, p. 155. In this 
connection it may be noted that I^vy-Bruhl’s theory of ‘collective represent- 
ations’ has been thoroughly discounted. We find an able contradiction of 
the theory in J. Murphy’s Primitive Man, Chapters IX and X, 

5. Freud : Totem and Taboo, p. 263. 
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in agreement in rejecting the Lamarckian hypothesis and in concluding 
that acquired characters are not transmitted.^ It is ^agreed that the 
germ-plasm of the individual which alone goes to make the new indivi- 
dual in reproduction, remains unaffected by changes fn the somato- 
plasm. The modifications in the individual which occur in one 

1- Weismann's work which struck such a fatal blow to the Lamarckian 
view-point has received corroboration and substantiation from the work of 
biologists. Even before the rediscovery of the Mendelian principles (in 1900) 
Lloyd Morgan had found “no conclusive evidence for the transmission of 
acquired habits.” ( Habit and Instinct^ p. 325.) a view which he later 
endorsed in the Encyclopaedia Britannica (Art. on “Instinct” in 11th edition) 
by once again declaring in favour of the Weismannian interpretation of 
heredity. After the rediscovery of Mendel the Lamarckian view has been 
even more emphatically rejected. In 1908 J. A. Thomson wrote that no 
one was entitled to consider the transmission of acquired characters as a 
fact of inheritance (J. A. Thomson : Heredity^ p. 165.). From the evidence 
at that time available he gave a verdict of “non-proven” to the claims of 
the Lamarckian hypothesis. (Ibid., p. 166). Since then no further advance 
has been made in support of the Lamarckian principles. The alleged 
verifications of the hypothesis have met with unfortunate ends. Griffith's 
experiment was found to be a coincidence; Pavlov had to withdraw his 
assertion about the inheritance of acquired traits and Paul Kammerer, whose 
experiments exercised some influence on biological thought for a time, 
had to commit suicide following a falsification of one of his important 
experiments. Other experiments, e. g. of J. W. H. Harrison, have been shown 
to be either unscientifically conducted or explicable in other ways, like the 
experiment of Wm. MacDougall (regarding the escape of a rat from a 
water-tank) which according to Jennings “can be otherwise interpreted.” 
(H. S. Jennings: Ihe Biological Basis of Human Nature, p. 344). On 
the other hand the work of biologists has caused the total abandonment of 
the theory of the inheritance of acquired characters. Most biologists 
denounce the theory in unequivocal terms. Castle accepts Weismann's view 
and cites an interesting experimental verification of it by which he shows 
that the transplantation of the ovaries of a black Guinea-pig into a white one 
did not affect the germcells produced by the ovaries. (W. E. Castle : Genetics 
and Eugenics, p. 66 ) Guyer does not believe in the transmission of acquired 
habits ( Michael F. Guyer : Being Well-Born— An Introduction to Heredity 
and Eugenics, p. 258). Dr. and Mrs. Whetham hold a similar opinion 
( The Family and the Nation, p. 16.) For Conklin “almost all the evidence 
adduced goes to disprove the Lamarckian doctrine” ( E. G. Conklin : Heredity 
and Environment in the Development of Men, pp. 239 sq.) Wiggam, one 
of the latest writers on the subject of heredity finds that upto now no 
incontestable case of the transmission of an induced or acquired character 
even in the higher plants and animals has been noticed. (A. E. Wiggam : 
The Fruit of the Family Tree, p. 84). Even the arch-exponent of heredity 
Sir Francis Galton found it extremely difficult to see how acquired traits 
could be hereditarily transmitted ( Francis Galton ; Natural Inheritance, p. 16). 

While biologists have accepted the non-inheritance of acquired characters, 
many psychologists have also endorsed the same principle. “Psycho- 
logists,” says Murphy, had been wary (even in the hay-day of Lamarck) of 
assuming the inheritance of acquired characters, but they have become 
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generation are therefore in no case hereditarily transmitted to the next.' 
Freud is thus left without any legitimate means of transmitting to the 
succeeding generations the experience which the original patricide 
involved. Even granting, therefore, that the fantastic event postulated 
by Freud did actually occur, it could not possibly have been the origin 
of the Oedipus complex and of the social organization, religion, morali- 
ty and art of Man. 

But, we may be asked : If you reject this hypothesis how else do 
you account for the Oedipus Complex ? 

Though the lack of a plausible explanation in no way mitigates the 
unacceptability of a wrong theory, in this particular case we have an 
immensely more correct explanation to offer regarding the origin of 
the Oedipus Complex than the one postulated by F'reud. 

As we have already stated we are not here challenging or even 
taking into consideration the truth of the Freudian doctrine that the 
Oedipus Complex is a human psychological trait of universal preva- 
lence.® We have restricted our field of inquiry to the origin of the 

doubly so after Weismann's work.*' (Gardner Murphy : A Historical Introduc- 
tion to Modern Psychology^ p. 357). Stout is at least “very doubtful” about the 
inheritance of acquired traits (G. F. Stout : Manual of Psychology, pp. 493 sq.) 
Woodworth regards the Lamarckian theory as “gone by the board” (R. S. 
Woodworth : Psychology, p. 113). McDougall finds no evidence that environ- 
mentally induced characters ever become innate (Wm. McDougall : The Group 
Mind, p. 219). And profound scepticism regarding the theory has been 
expressed by philosophers like Bergson {Creative Evolution, p. 183) and J. S. 
McKenzie (Outlines of Social Philosophy, p. 37). 

1. For a detailed discussion of the problem of the transmission of 
acquired psychic traits see the writer's thesis on “Instinct and Habit in 
Society”, University School of Economics and Sociology, Bombay. 

2. But we cannot help noticing one or two objections against the 
assumption that the Oedipus Complex embodies certain specific desires — the 
desire to kill the father and marry the mother. We have Havelock Ellis with 
us when we say that Freud is not justified in identifying the sexuality of the 
child with that of the adult male of our species (Havelock Ellis : Studies in the 
Psychology of Sex, Vol. II, p. 306). The early love of the child for the mother 
need not be supposed to lead to incestuous desires— to a form of expression 
typical of matured sex. Indeed we think that this early love need not be 
exclusively or even mainly sexual in character. We do not agree that the 
sensations derived from nutritive and protective reactions of the mother 
are purely sexual and do not belong to or at least partially derive from other 
spheres of satisfaction. We are not at all sure whether we should regard 
the sensation of touch as giving satisfaction owing to its association with sex 
alone and not due to its association with nutrition and protection. The 
love for the mother, therefore, need not have a sexual basis. As for the 
hatred towards the father, even if we assume that It has sprung from 
sexual jealousy alone it need not lead to the extreme reaction of having a 
desire to kill him though it may cause a sub* conscious joy at the father's 
death. 
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tendencies brought to light by Freud and we will not extend it by 
entering into a detailed discussion about the nature of^ Oedipus Com- 
plex and the desires involved in it. 

We have already dealt with the problem of the hoi'ror of incest. 
We have now to consider the ambivalent attitude of the child towards 
the father and the agencies which lead to the suppression of the inces- 
tuous desires as well as those springing from the hatred for the father. 

We believe that hereditary transmission is not at all essential to 
explain the existence of ambivalence towards the father on a very 
wide scale in mankind. The existence of ambivalence towards the 
father can be fully accounted for by the experience of the individual in 
an environment which leads to the growth of such an attitude. 

It is obvious that for the child, from its earliest infancy, the fami- 
ly and the relationships that exist within it are immensely important. 
These relationships between parents and children and between the 
children themselves have to continue so long as the family continues 
and consequently the impulses of the individual have to be directed, 
controlled, inhibited or frustrated in the interests of the family. The 
impulses have to be adjusted in such a way that if they are not posi- 
tively conducive to the happiness of the family, at least they must not 
lead to its disintegration. Now in the prolonged concourse of the 
members of a family, a variety of situations are bound to arise in 
which each member plays a role in satisfying, directing, frustrating or 
inhibiting the impulses of other members. Each member, therefore, 
comes into contact with others in a variety of psychological situations 
and relationships and consequently the attitude of the members to- 
wards each other are very complex. The nature of the attitude of 
each member towards every other member will depend upon the type 
of experiences in which the latter has figured. It is the behaviour of 
each member towards every other member, and its reactions which 
determine the attitude of the latter towards the former. If, therefore, 
an ambivalent attitude is found attached to the father it is because the 
father figures in experiences which are conducive to such an attitude. 

During the course of its experience within the family the child 
finds that the father not only exhibits behaviour which prompts the 
child to love him but he also displays behaviour which evokes reactions 
of dislike and hatred. The father satisfies the child in a number of 
ways, e. g., by showing tenderness and extending protection. But he 
also dissatisfies him. He thwarts the impulses of the child and insists 
on their inhibition and control not only in w^hat he believes to be the 
interests of the child himself but also in those of other members of the 
family. The father controls to a great extent the educative and train- 
ing functions of the family and figures prominently in those spheres 
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which require the exercise of authority and force. Hence very often 
he has to be «lii object of the child’s anger and dislike. Thus the 
father’s r6le in satisfying the impulses of the child leads to the cultiva- 
tion in the latter of a sentiment of love for him, while his unpleasant 
part in controlling and frustrating the child’s impulses leads to the 
growth of the sentiment of hatred. Hence a complex attitude of both 
love and hatred is built up. 

I do not agree with Freud that sexual jealousy is the main cause 
of the latter attitude — that the child’s hate of his father springs from 
his regarding him as a sexual rival. Though rivalry for the posses- 
sion of the mother is certainly one of the factors leading to the senti- 
ment of hatred, the rivalry is not sexual. The possession desired by 
the child is not principally sexual in its nature. The desire has its 
roots in other satisfactions specially those derived from the nutritive 
and protective functions of the mother. The child desires possession 
of the mother for these purposes and consequently his jealousy of the 
father is non-sexual. 

The sentiment of hatred towards the father derives most of its 
strength, not from any infantile jealousy but rather from the 
subsequent experiences of the child. That the ambivalent attitude of 
the son towards the father is derived from experience not necessarily 
of a sexual nature, is a conclusion which is borne out empirically by Dr. 
Malinowski’s investigations.^ He has shown that in Melanesia 
where matriarchy prevails, an ambivalent attitude of love and hatred is 
attached not to the father but to the maternal uncle who has to 
perform all the educative and inhibitive functions of the father. The 
father, in that society, is regarded as a friend by the child since his 
r61e in relation to the child is of such a nature that it affords various 
kinds of satisfactions to the child {e, g. the father plays with the 
child and helps him in various ways) and does not involve functions 
which may create dislike and hostility in the child’s mind. 

It is clear, therefore, that it is not the reactions of a group of men 
to the occurrence of a hypothetical event transmitted through 
generations that are responsible for the attitude of ambivalence towards 
the father but that the attitude is built up by the experiences of the 
individual,* 

1* Malinow!^; Sex and Repression in Savage Society. 

2. This conclusion is further borne out by the fact that even the mother 
is the object of an ambivalent attitude to some extent. (J. C. Flugel : Art, on 
“Thories of Psycho-Analysis” in The Outline of Modern Knowledge^ p. 389). I 
believe that every member of the family has an ambivalent or even a more 
complex attitude towards every other member of the family. The common 
life of the members of a family gives rise to a variety of contacts between the 
members in which various impulses are brought into play and adjusted 
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But it may be asked : How is the element of hatred repressed ? 
Is not the repressive agent the remorse that followed tifion the original 
crime committed by the brother -clan ? 

Dr. Malinowski’s answer to this question would be that the 
repressive agency is supplied by the strong element of love which 
represses the weaker element of hatred in the complex sentiment which 
is built up in the child’s mind in relation to his father. The incompa- 
tible element of hostility is subdued by the much stronger element of 
love and is not allowed to occupy consciousness.' To this we may 
add that a number of other habits — of thought, feeling and action — 
derived from social contacts and social standards help him in the 
repression of the feelings of hostility. A strong habit of thought is 
inculcated in the child from his very early existence that it is bad or 
sinful to be hostile in feelings or behaviour or even in thought, towards 
the parents — a habit which is strengthened by practical demonstrations 
of its utility w^hich the child perceives when he sujQfers owing to his 
failure to follow parental advice and orders. But even the conjoint 
action of the sentiment of love and of other habits is sometimes 
incapable of preventing hostility from occupying consciousness. Not 
unoften when a child is frustrated in his desires we see or hear him 
expressing hostility, e. g., by verbal disapproval, by wanting to strike or 
by expressing the wish that some harm may come to the offending 
party. It is only with fuller control under social influences that the 
overt expression and conscious feeling of hostility are definitely avoided. 

Thus, it is the sentiment of love towards the father together with 
other socially inculcated habits of thought that are responsible for the 
repression of the feeling of hostility towards the father and not the 
collective remorse of the brother-clan which is supposed to have 
followed the hypothetical crime committed at the dawn of humanity. 
To assume the latter to be the cause of repression is to accept the 
absurd corollary that the psychological mechanism by which repression 
occurs did not exist in the human mind before the event imagined by 
Freud but came suddenly into being after the event. 

Further, Dr. Rivers has shown that there may be complexes 
based on the repression of painful experiences which centre around the 
emotion of fear ( e. g. claustrophobia )• If repression, in such a case, 
could occur owing to the experiences of the individual and lead to 
complexes, may we not conclude that the Oedipus Complex also has its 
origin in the experience of the individual ? 

leading to the building up of complex attitudes. Indeed, in the family or out 
of it, wherever a variety of contacts occurs and persists, a complex attitude is 
likely to be built up and some undesirable elements of the attitude are likely to 
be repressed. 

1. Malinow^i : S^x and Repression in Savage Society, 
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These considerations lead us to the inevitable conclusion that the 
origin of the Oedipus Complex is to be sought, not in the occurrence of 
a single fantastic event in the remote past, but in the experience of the 
individual as hd grows up under familial and societal influences. Just as 
the necessity of maintaining the integrity of the family is responsible 
for the horror of incest so also is it responsible together with the 
sentiment of love towards the father for the repression of the hostile 
attitude towards the father. The system of psychological factors which 
has been termed the Oedipus Complex by Freud thus arises from the 
experiences of the individual in a particular kind of social setting in 
which the family is considered indispensable. 

M. M. Desai 


This paper was written as a preface to the author's forthcoming play 
“The First Oedipus.” 

Since this paper was sent to the publishers I have come across Lord 
Raglan's book “Jocasta’s Crime” in which the author holds that certain human 
taboos and institutions (the taboo on incest and the institution of exogamy) 
originated neither in instinct, nor in reason, nor in anything else but magic. I 
have not the time nor the space here to discuss the theory at length, but 
this much may be said that Lord Raglan, instead of solving the problem of the 
origins of certain human beliefs, customs and institutions, merely transfers it 
to the origin of magic itself. 

Lord Raglan's theory leaves us with two equally unacceptable alternatives. 
We must believe either that reason plays no part in human life even to-day, or 
that it has suddenly come into existence only after the beliefs, customs and 
institutions considered by Lord Raglan had come into being in a mysteriously 
magical way and that reason did not exist before that time at all. Lord Raglan 
overlooks the fact that even by * a process of gradual and unconscious 
development” (p. 53 “Jocasta's Crime”) through which, according to him, 
human rules come into being, adjustments may be discovered or arrived at 
which may be considered highly intelligent if their ends are regarded as 
preconceived, and that just because of the “unconscious process” rationalized 
values may be assigned to the adjustments (e. g. the incest taboo must be 
observed because its breach leads to a failure of the crops) so that they seem 
^magical* in origin even though they have a rational basis in the satisfaction of 
human social needs. I am convinced that the food that man has been eating 
for ages was not discovered and adopted by him because he evaluated every 
possible object in terms of its vitamin, protein and carbohydrate contents. 
But it happens that men do not habitually take poisonous food- stuffs and I do 
not believe that poisonous objects have been out of man's menu because by 
sheer accident they happened not to conform to his magical beliefs. I am 
convinced that in the early past man did not sit down one day to consider the 
benefits of a societal organization and, having found it desirable, proceeded to 
devise rules for the conduct of the members of the group. But I do not 
believe that all the rules that man has been following (c. g, regarding the 
safety of the individuals of the group) have originated in magical beliefs which 
had no relation to his needs. 

Lord Raglan’s own theory of the origin of the sexual taboos is almost as 
fantastic as that of Freud's, for it assumes that owing to a sudden excess in 
his fear of menstruous blood, man devised ( very intelligently it seems ) a 
means of satisfying two of his needs — to avoid women who were dangerous 
because of their menstruous blood, and to keep them at such safe proximity 
that they could be easily accessible for the satisfaction of his sexual needs. 
The theory may be temptingly simple ( Prof. Elliot-Smith may take it to his 
bosoin, regarding the Nile as the ‘stream' which divided the sexes and 
explaining the royal exemptions from the sexual taboos by the divine nature of 
the Kings). But the theory can boast of much less scientific support than 
$ome of the theories which Lord Raglan has deemed ridiculously unscientific. 

M.M.D. 
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Medtceval India : Social and Economic Conditions, Being the 

substance of Four Lectures delivered in Urdu to the Hindustani 

Academy, Allahabad. By A. Yusuf Ali, L C. S. ( Retired). 

Oxford University Press: 1932. 

Sir W. Harris started the Hindustani Academy at Allaha- 
bad, and his successors have also been endowing the young institu- 
tion munificently and actively promoting its many-sided efibrts to 
broaden and deepen cultural influences through the medium of the 
Hindi-Urdu Language. The backwardness of India is manifest at 
one end in its mass of illiteracy. It is no less manifest at the other end 
in the very poor and meagre general knowledge of Indian intelligent ~ 
sia. The remedy for the latter is to induce recognised masters of 
their own subjects to give series of lectures popular and attractive in 
form, up-to-date in matter, and sound in the logical and scientific 
methods exemplified in their utilization of the steadily growing materi- 
al of knowdedge. The Academy has been fairly successful in securing 
the right type of lecturer and obtaining from him subjects he has made 
his own by years of devoted and fruitful study. The booklet before us 
( pp xii+51+ index 2) is a condensed presentation in English of four 
lectures delivered in Urdu, but is as fluent as if written directly in 
English. And Prof. Hearnshaw’s Forewwd is in just the tone calcu- 
lated to recommend it to students of India in the world at large. 

Mr. Yusuf Ali is a Surati gentleman who had a distinguished 
career at the Wilson College, in the days w^hen Mackichan, Scott, and 
Welinkar were in their prime, and proceeded to Cambridge after gradua- 
tion. He stood high in the I.C.S. competition, and his years of service 
were passed principally in the U.P., where he speedily rose and attained 
and adored the highest positions then open to an Indian. He retired 
early, because, we believe, his self-respect could not brook juniors being 
preferred to him for the prizes of the Service, merely because he hap- 
pened to be an Indian. Had his career begun only a decade later, he 
might have been spared some of these experiences. But the advance 
of Indians to the highest positions in their own land has been steadily 
marked by such sacrifices along the route. Decade by decade, martyrs 
have dropped out, and these cases of glaring injustice have opened the 
doors wider year by year to higher and higher posts for their juniors. Nor 
have the majority of these Indian pioneers who have been baulked of 
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their due because of their race, borne any illwill against the British on that 
account. Thqy^have been philosophical, large-minded and experienced 
enough to know that where two races are thrown together, progress for 
the conquered ^n only be won thus and very slowly too. 

Mr. Yusuf Ali is a gentleman of wide interests, ripe culture and 
deeply read in the literatures of many languages. He is a brilliant 
author whose English works have only one defect. Confident in the 
attractiveness of his theme, and the clarity of his own treatment of it, 
he loads his pages heavily with facts. But they are scientifically 
ascertained facts in their right places in the narrative or the argument, 
many of them interesting in themselves as well as representative. 
And he always gives full references. He is one of the best of the 
Indian exponents of the incalculable benefits India has derived from 
the British connection. 

Turning to this the latest product of his pen, the author omits 
what writers on the period usually concern themselves with, viz,, 
the imperial and other principal dynasties their wars and rivalries, 
their rise and decline. And he brings together what we generally 
miss in these common accounts, viz., the social and economic con- 
ditions and facts of the period. He defines the Middle Age in Indian 
History as closing in 1526; and beginning, where the Age of Shri 
Harshavardhana ended. He utilises almost all the known sources 
for the period, Sansk^t as well as Persian, literary as well as archaeo- 
logical and numismatic, sculptures, paintings, temples, frescoes, and 
ruins he draws upon as well as travellers* accounts, poems, grants, 
inscriptions, and folklore. We only miss the Jain and Tantric Litera- 
tures of these centuries ; but the reason of course is that the special 
scholars themselves have not yet worked at these comparatively 
obscure branches sufficiently long, to place in the hands of the qualified 
reconstructor of the past authoritative editions and results free from the 
din and smoke of chronological and textual controversies. On the other 
hand, we have an unusually judicious and illuminating selecti< >n from the 
authorities utilised ; and the author’s ripe judgment guided him aright 
when in the limited space at his disposal he decided against attempt- 
ing a continuous description, aiming only at placing three generations 
out of the centuries in proper perspective. He has selected the gene- 
ration of Shri Harsha, that of Raja-^ekhara, and that of Muhammad 
Shah and Feroz Shah Tughluq. All the same he manages to inter- 
weave a vivid tapestry of Rajput manners in their prime, and from 
the bewildering medley of costumes, features and complexions in the 
remains of mediaeval art, shrewdly opines against those who hold 
that Pauranik Hipdu society settled down into the layers familiar to 
Hs at a very early date, 
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At each of the three points focussed, the question of the 
mutual relations between the North and the South of Jqdia cannot but 
emerge. Students of Indian History are realising very slowly that 
Southern India ( with its Aryan literatures in non- Aryan languages ) is 
quite as important throughout the centuries as North India ; that the 
North shot ahead in wealth and population only during the Mughal 
Period, and that during many of the previous centuries and especially 
during the Middle Ages, the South was really the more important half of 
India. Our author notes, for instance, that Muslims entered the South 
from the seaports principally as traders, and their relations with the 
people were in consequence far more friendly in that part of India 
than in the North, where they entered as armed invaders for loot and 
conquest. But the lectures are far too pre occupied with the North to 
give a proper view of the mutual relation between these two halves of 
our country. 

On the whole, however, the birds’ eye-view presented in this 
brief space is exceedingly well done, and the able and judicious use of 
the Samskrt and Prakft sources is all the more remarkable as coming 
from a Muslim scholar. '1 he young generation of Muslim elite who 
have grown up in an atmosphore surcharged with communalism may 
well take a lesson from this worthy representative of the day before 
yesterday ; who grew up moreover and had his first lessons in liberal- 
ism not at Aligarh or in North India, but in the purer cosmopolitan 
air of Surat and Bombay. 

B. K. T. 


Caste and Democracy. By K. M. Panikkar. Hogarth Press. Is. 6d. 

This publication is No. 17 of a series planned by the Hogarth 
Press entitled Day to Day Pamphlets. Mr. Panikkar has already 
distinguished himself so well by his historical and political studies on 
India that any words in justification of his selection for the present 
task would be an inexcusable impertinence. A pamphlet on caste and 
its implications for the growth of Indian democracy from his well-tried 
pen should attract more than ordinary interest from all students 
of current affairs. A distinguishing virtue of all effective pamphleteer- 
ing is its emphatic and clear-cut expression of particular standpoints — 
not to say, a deliberate intolerance of all opposing views. It has to be 
recognised as an additional merit of this publication that Mr. Panikkar 
has practised this virtue in more than o^dinar;^ measure; 
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Mr. Panikkar has very wisely declined to be allured into the 
barren scholarekip which seeks to explain and weigh the exact part 
which many obvious and obscure influences must have borne in the 
genesis of casle. Instead of these Pickwickian antiquities, he does 
well in concentrating on what is on the whole a just and penetrating 
analysis of the forces which have made for the persistence and 
marvellous resilience of this unique social structure. His words are 
hot with passion and denunciation as he lays bare the working of the 
three main supports of caste, namely (l) the “educational basis of 
Ancient India *’ which in reality was only an unparalleled fabrication 
for the promotion of ignorance and superstition in those classes w^hich 
were likely at any stage to question Bramhin ascendancy and which 
Mr. Panikkar describes very appositely as “the central paradox of 
Indian culture — the co-existence of a high civilization with the crudest 
and most primitive superstitions;” (2) the Hindu civil and criminal 
laws the inspiring principle of which may be read in the following 
extract from the law-giver Vishnu — “The gods are invisible deities, 
the Brahmins are the visible deities ; the Brahmins sustain the world. 
It is by the favour of the Brahmins that the gods reside in the 
heavens ; a speech uttered by Brahmins never fails to come true . . . 
when the visible gods are pleased the invisible gods are pleased as 
well;” ( 3 ) the “religious machinery' ’ which made an effective use of 
promises of future births and lives, of philosophy which never wearied 
of decrying earthly interests, of excommunication. But Mr. Panikkar 
is not content merely with a scathing exposure of the canker w^hich 
has ultimately undermined the moral and spiritual vigour of the 
whole of Hindu society, Brahmins not excluded. In his analysis, the 
Brahmin is no longer a deluded victim of an environment which placed 
grave temptations in his w^ay and w^hich evoked without much of a 
conscious adaptation on his part the w^eaker side of human nature. 
He is here represented as a scheming knave who prostituted all his 
gifts and the privileges of his unique position to build for himself a 
godlike ascendency on earth on the moral and intellectual degradation 
of millions of his co-religionists. “The social structure of caste” says 
Mr. Panikkar “has not been the spontaneous outcome of a historical 
evolution, the adaptation of a society to its surroundings. On the 
other hand, all through its history the conscious purpose of a group at 
work can be observed, and in its later developments there is no doubt 
that the caste system has been the attempted solution of fundamental 
social problems by an oligarchy of priests intent first on preserving its 
own power, and secondly, in keeping down for ever the Soodra and 
aboriginal castes over whom their sway had extended.” 

It is doubtful whether the scientific mind will acquiesce in this 
thesis of a deliberate purpose or conspiracy without considerable 
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reservations. The whole difficulty of a just interpretation originates in 
the fact that the words and sentiments of the Hindu scriptures are in 
places so alien — not to say, revolting — to the crudest concepts of justice 
and reasonableness entertained by the modern mind that it calls for 
more than a human effort to believe that they could ever have been 
formulated with sincerity or believed in with sincerity by the authors. 
Yet it is beyond dispute that this strange scheme of life known 
as Hinduism is not the product of the efforts of any single man or any 
single group of men in consultation. If analysis is carried along these 
lines, it will be evident that the Brahmin philosophy and scriptures 
were the products rather than the cause of our social conditions. 
Critics like Mr. Panikkar cannot be unaware of a mental process 
which modern psychology has done much to bring into prominence 
called ^‘rationalization.” Under the influence of this insidious malady 
of the human mind, whole philosophies have risen and masqueraded 
as unalloyed truth, when in fact they represented nothing but the blind 
instincts and semi-conscious desires of the authors seeking expression 
under legitimate forms. The Brahmin philosophy and scheme of life 
is but another evidence of the grip of this deadly psychological disease 
on the human mind. Their doctrines of Karma and Rebirth, their 
fantastic history and science, were perhaps after all as much a defence- 
mechanism against the assaults of their own better instincts and clearer 
reason as against those of the hostile humanity outside, ever addicted 
as it is to its strange passion for liberty, equality, and fraternity. 

Whether caste gave birth to a psychological perversion and the 
psychological perversion in its turn reinforced caste or not, it can 
hardly be doubted that to-day caste exists only as a psychological 
perversion and nothing more. As Mr. Panikkar points out, the 
establishment of British rule has meant the equality of all men before 
law, the displacement of caste jurisdiction and authority by state 
jurisdiction and authority, legislative enactments to remove or moderate 
some of the absurd disabilities of caste, and the imparting of education 
on a secular and democratic basis. In other words, caste has ceased to 
have any functional importance in social life. And yet, the caste 
taboos continue as effective as ever. Unfortunately, Mr. Panikkar 
does not inquire into the causes of the present strength of caste* He 
is content to note the fundamental irreconcilability between the ideals 
of democracy and the realities of caste and to make the perfectly 
legitimate prediction that either caste will destroy democracy or 
iemocracy will destroy caste, the latter probability being more in 
accordance with the lines of all social evolution. Yet, his optimism 
would find a better foundation and his worthy dream would appear 
more sure of early realization if he had attempted an analysis of the 
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tirue character of the resistance which caste is likely to set up against 
its extinction* 

The source of this resistance is a mental distortion which caste, 
deprived of Qvery functional implication, has left behind it as its neme- 
sis for the 20th century Hindu. Looked at from the lower end of 
the scale, this distortion is a seething inferiority complex from which 
each caste stirred by the breath of the democratic spirit and ideal has 
begun to suffer in the presence of every other caste deemed by tradi- 
tion as higher in the social scale. Analysed from the higher end, the 
perversion presents itself as a persecution-complex, a high-strung state 
of fear and terror at the probable deprivation of a status. It has no 
basis in practical facts, and in moments of clearer vision may even 
be admitted as imaginary. But it is still a persuasion which with the 
higher castes is somehow the very substance of their self- regarding senti- 
ment. The result is an unmeaning and futile struggle in which the assault 
and the resistance are earnestly bitter and passionate for the simple 
reason that the struggle touches and disturbs the instinctive, the emo- 
tional and the subconscious strata of the Hindu mind rather than the 
reasonable and the conscious. From the lower end are heard the 
shouts of past tyranny and fraud and the call for reparation. These 
shouts are met at the higher end with an elaborate defence of lurking 
and half-guilty desires — rationalised into theory in which every con- 
ceivable difiTerence of dress, mode and manner of life is made out into 
an evident symbol of superior culture ; and spurious history, biology 
and anthropology are invoked to justify an air of persecuted innocence. 
Two events which have occurred very recently may be cited as excellent 
illustrations of this perverted mental attitude. In Poona, while their 
farfamed political passions are more or less cold, nationalist Brahmins 
were recenly moved to a white heat of anger and organized protest by 
a casual dramatic sally of a solitary Non-Brahmin writer who lighted 
on three eflfective words to ridicule Brahmin influence over the ignorant 
and the illiterate. Again, only recently, the absurd pretentions of an 
antediluvian Brahmin drew more fire and venom from a leading non- 
Brahmin member of the Parliamentary Joint Committee than all the 
irresponsible rhetoric with which Mr. Churchill is regaling British 
audiences could have done. Verily, verily unless publicists like Mr. 
Panikkar diagnose accurately and drag out these lurking diseases of 
the Hindu mind^ much of their efifort at reform will remain misdirected 
ftnd futile. 


S. K. MURANJAN 
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Financial Democracy. By Margaret Miller & Douglas 

Campbell. The Hogarth Press. 4s. 6d. 

The problems of Financial Democracy — an expressive name 
given by the authors to the management of joint-stock companies, are 
not fundamentally different from those of political democracy. The 
root of the difficulties in both cases lies in the first place in the 
aelection of competent and honest leadership and in the second place in 
the development of effective protection for the people against the 
temptations of power and office. As in the case of political democracy, 
the critics have always been at their best in exposing the character and 
the sources of the malaise which has afBicted this part of our economic 
structure. But when they arrive at the other and the more important 
part of their work, the elaboration of constructive proposals to cure 
the defects their barrenness and failure are at once self-evident. 
The present volume is not an exception to this general experience. 

A little reflection will show that this outcome is hardly surprising. 
For, ultimately, the problem presents itself as one of improving the 
level of ability and character in those who participate in the creation 
and control of our economic activities. The aid which law can give in 
this field must of necessity be largely of a negative character. The law 
can define more stringently and, to an extent, amplify the functions of 
the auditor. But it cannot compel the investor to study diligently and 
to act intelligently on the balance sheets framed by the auditor. The 
law can empower the courts to conduct a post mortem inquiry to 
assure themselves that a reasonable degree of diligence and skill has 
been exercised in the management of insolvent and unsuccessful 
companies and to inflict punishments for obvious derelictions of duty. 
But the law cannot devise any machinery by which the directors will 
be guided unerringly in their details of day to day business manage- 
ment. The law may promulgate certain obvious disqualifications for 
the office of directorship in joint-stock companies. But the law cannot 
lay down any conditions of age, sex, complexion, education, past 
experience and so on which in the aggregate may be said to constitute 
business ability. Still less can it enable a crowd of miscellaneous 
investors to acquire the perspicacity to detect business ability and the 
modesty or spirit of trust to give it a reasonably free hand. The law 
may strive to secure a greater diffusion of general knowle(^e and 
education among the people. But the law cannot— except within 
narrow limits — prevail on the companies to make a greater use of 
educated people in their business or persuade the mvestors to overcome 
their apa^y and to exercise their rights at t^e geiR^ral 
of proprietors. 
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It would be hiwever a grave mistake on the part of the apologists 
of the present eifder to abandon their efforts to improve on these faults. 
For, capitalism is at this moment almost on its final trial. It will 
court its own destruction if it should entertain the foolish hope that it 
can persuade the world to bear with its patent evils and incompetencies 
by holding out the fear of still greater evils and incompetencies from 
the new rival plans of economic organization. The authors have dpne 
well in suggesting a few legal remedies for the more remediable eylls 
of company management. But the rehauling will have to be of a much 
more drastic character if capitalism and private initiative and enterprise 
are to hold their ground against the assaults of new and lusty economic 
ideals. 

The book should be of special interest in this country at the 
present moment. For more than four years the Government of India 
have been promising the public thorough and comprehensive legislation 
to amend the Indian Company Law which has almost broken down in 
a very grave manner. The recent debacle of the Mill Industry in 
Bombay clearly proves that it cannot be delayed any longer without 
much harm to the economic structure of India. 

S. K. Muranjan 
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EQUILATERAL AND EQUIANGULAR POLYGONS 
IN SPACE 
By 

Plof. K. R. GUNJKAR, 

Royal Institute of Science, Bombay 


1. Apart from its general mathematical interest, the problem of 
the existence and construction of equilateral and equiangular polygons 
in space is of particular interest to the Organic Chemist as it throws 
light on the structure of closed ring compounds of carbon. Sachse* 
seems to have tackled it first in 1890 and has obtained valuable 
results, as also Mohr,* Derx,* Wightman* and other chemists ; but no 
systematic mathematical treatment appears to have been given until 
1929, when Brodetsky* discussed the question in some detail. The 
method used by him, however, is somewhat indirect and the discussion 
of the hexagon is incomplete. The following treatment is both 
simpler and more direct and does not require any mathematical 
equipment beyond elementary trigonometry and geometry. The 
dififerent possibilities for the hexagon are discussed more thoroughly and 
results not noticed by Brodetsky are obtained. A purely geometrical 
explanation for the existence of the flexible hexagon is also given 
and is, of course, more satisfactory than the analytical discussion. 

A simple method for constructing models to illustrate the results 
is also described. 


2. The problem is to construct equilateral and equiangular 
polygons, which are not necessarily plane. In all cases we shall take 
each side of the polygon to be of length a, and each angle of the 
polygon to be ir — so that each exterior angle is 9 (given). Then 
A, B, C, D, . . . . being consecutive vertices, the lines AC, BD, CE, 


6 

■ . joining alternate vertices are each of length 2a cos-- . Again 


the perpendicular from any vertex {«. g. B) on the line joining the 


two adjacent vertices (*. e. AC) is of constant length, viz. a sin-^ 

2 

(fig. 1). Let (r.c6s^“® 5 and a sin The diagonal joining any 

2 ? 
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pair of alternato vertices is accordingly of length *26. This simple 
fact is the basis of the constructions that follow. *■ < 



Q “ I20“. The plane equilateral triangle is thus the only possible 
solution. 

4. For the quadrilateral, consider two isosceles triangles ABC 
ADC with common base AC of length 26 and each remaining side of 
length a. If the planes of the triangles are inclined at an angle <!> to 
each other, so that BD-26, we get ABCD the required figure, 
(fig. 2.) If P be the midpoint of AC we have BP ==• DP *= c = a sin ^/2 ; 

and therefore sin <f>/2 =* — «=■ cot 6l2. 

c 

For to have real values, cot ^/2 1 and therefore ^ ^90®. 

Thus for any value of the exterior angle between 90° and 180°, there 
is a definite real value of ^ and we have a rigid form . & •=• 90° gives 
the plane square and no form is possible for & < 90°. 



Fig. 3 Fig. 4 

5. For the pentagon ABCDE (fig. 3 ), consider first the 
quadrilateral BCDE (not necessarUy plane) of sides BC^CD^DE— « 
and BE =» 26, and the diagonals BD =■ CE ■» 26. If L be the midpoint 
of BE, it follows from the congruence of the triangles BCE and EDB 
that CL*= DL. Therefore L lies on the plane bisecting CD at right 

angles. , 

Similar ly from the congruence of the triangles BCD and EDC, it 

follows that M the midpoint of CD lies on the plane through L per- 
pendicular to BE. 

is thus perpendicular to both BE and CD, 


tQUII^BRAL AND BQUlANQULAIt POLYGONS IN SPACE i 

Further it cau be seen easily that AL and AM are respectively 
perpendicular J:6 BE and CD. Either (i) the plane containing 
A, L, M is perpendicular to both BE and CD or (ii) the points 
A, L, M are collinear. 

In (i) BE and CD must be coplanar and parallel; and then 
LE s= MD + a cos $•=>— + a cos $. But LE ■= 6 “ a cos $I2. 

+ a cos 5 « cos-^, giving 9 — 72® or 14+°. 

If $•^7^, we have the plane regular pentagon as a known 
solution and there cannot be any other. For if A did not lie in the 
same plane as BCDE, AC and AD would not have the required length 
26 t. e. 2a cos 36°. 

If 144°, we have the regular five-pointed star as a known 
solution and there cannot be any other for the same reason (fig. 4). 

In case (ii) where A, L, M are collinear, we have AL •=■ a sin 9/2‘, 
LM* =• CL*- CM* = i (BC* + EC* - 2 BL*) -CM*-=ia* + 6*- 

?!(3 + 2cos^);and AM*«AC*-CM*-=46*-- ^ (8 cos 0 + 7). 

4 4 4 

a sin 0/2 + — '/3+2 cos 9^~'^ 8 cos 9+7, 

2 2 

This gives 4 cos*0 + 2 cos 0—1=0. 

9 « 72° or 144°. 

So that we again have BE and CD parallel and we get the two 
plane polygons obtained already as the only possible figures. For any 
other value of 9 no polygon is possible. 


A 



Fig. 5 

6. For the hexagon ABCDEF, since each side equals a and 
each short diagonal equals 26, we have two equal equilateral triangles 
ACE and BDF of side 26, with the appropriate pairs of vertices at 
distances a apart. 
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Fix ACE first and let L, M, N be the midpoints of the si^ 
CE, EA and AC respectively. Then DL “ FMr"* BN c ■■ 
6 

(T ^ — and they are perpendicular to CE, EA and AC respectively, 

A 

(fig. 5). Let a, Y be the angles made LD, MF and NB with 
the plane ACE, i. e, with the lines AL, CM and EN respectively, the 
angles being reckoned positive on one side of the plane and negative 
on the other. We may then express the conditions that 
BD =• DF - FB - 26. 

Let B',F' be the projections of B,F on the plane ACE. Then 
B'F'* = OB'* + OF** - 2 OB'.OF' cos 120®. 

■= (6/^/3 4- c cos Y)* + (6/V'3 + o cos P)* 

- 2 (6/>/3+c cos p) (bNZ+c cos Y) (-t) 
= 6*+c* (cos* p + cos*Y) + <^360 (cos P + cos Y) 

+ c* cos P cosY. 

The projection of BF perpendicular to ACE ■= c ( sinP'^.'smY ). 
BF* » B'F** + (X projection)* 

= 6* + 2c* + •/ 3 6c (cos P + cos Y) 

+ c* (cos P cos Y — 2 sin P sin Y). 

But BF ■<«= 26. 

Therefore, 

V3 6c (cos 0 + cos Y) + c* (cos /9 cos Y — 2 sin sin Y)®* 36*— 2c*. 
In the same way equating BD and DF to 26, we have 

*/3 6c (cos Y + cos a) + c® (cos Y cos a — 2 sin Y sin a) — 36*— 2e* 
an^ 

v'3 6c (cos a + cos ^) + c* (cos a cos p— 2 sin a sin 0) 3b*— 2e* 

We may write these as 

p (cos ^ + cos Y) + g (cos ^ cos Y — 2 sin 0 sin 10-1. (1) 

p (cos Y + cos a) + g (cos Y cos a — 2 sin Y sin a) ■= 1. (2) 

p (cos a + cos ^) + g (cos a cos ^ - 2 sin a sin /9) — 1. (3) 

where p’^ •>/3bc I (36* — 2c*) ■=• \/3 sin / (1 + 5 cos 9), (a) 

and g — c* / (36* — 2c*) «=■ (l — cos tf) / (1 + 5 cos 9). (6) 

Note that ^* =• 2g* + g. (c) 

The values of a, 0, Y obtained from (l), (2), (3) will fix the hexa- 
gon required. 

.The equations are obviously satisfied if a » ■=* Y, and 
2^ cos a + g (cos*a — 2 sin*a) “ 1 

_ — p ±. x/p* + 6g* + 3g 

giving cos a ■" — ^ ^ ^ 

3g 

»» — < 1/3 cot ~ or ^ 'I' fro® («)» (6) and (*>)• 
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6(l) If 9 <*60®, cot 0l2 > v'S and so both solutions ate inad- 
missible as the|f* would give imaginary values for a. 

6(2) If ^ 60®, the second solution gives a real acute value 

for a, but the first one is inadmissible unless cot 0l2 I ^-4^ *• e. 

I I v3 

unless 9 ^ 120®. 

6(3) 9 ^ 120®, both values of cos a are admissible. 

Thus if 9 lies between 60® and 120®, there is one hexagon for 
each value of 9, with a ^ Y; and if 120® there are two such 
hexagons, [see figs. 6 (a) and 8, and further geometrical discussion in 
§9]. 



Fig. 6 (a) & (b). 

7. To investigate the existence of hexagons for which a, Y are 
not all equal, we proceed as follows ; 

From equations (l) and (2), taking {a), (6), (c), into account we 
obtain, 

cos Y ^ sin Y 

sin a— sin sin (a— iff) (q+ l)(cos a— cos /ff) 

1 

"" p (sin a— sin /ff) + g sm (a—ff) 

Putting a + ^ * 2* and a — /? — 2J>, these reduce to 

cos Y ^ sin Y 

2 sin y cos # -* 2 ^ sin cos 3 > “ - 2 (q + l) sin * sin y 

1 

"" 2^ sin y cos * + 2q sin y cos y 

sin y «■ 0 *. e. a ^ or (+) 

cos Y • sin Y 1 

cos* — ^oosy"" — (q + l)sin* ^cos* + qcosy 


( 5 ) 
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EliraiBatiog Y and usii^ (a), (b), (c) we Ukve 
3g(q + l) cos** — g(g + l) cos® 3 > + 2^(g + l) cos* co^ *= fa + 1)* 

® + 1 » 0 ». e. 2 + 4 cos ^ 0 *. e. ^ = 120® (6) 

or 

3g cos** — g cos*y + 2^ cos * cos y ■= ® + 1 (7) 

Patting a + iS for 2* and a — ^ for 2y, this becomes 

^ I cos (a + >9) + 1 I - I cos (a -■ /ff) + 1 I 

+ p (cos « + cos /ff) ®= ff + 1 

or p (cos a + cos fi) + g (cos a cos >9 — 2 sin a sin fi) I 
which is identical with equation (3). 

This is a surprising and unexpected result and means that equa* 
tions (l), (2) and (3) are not all independent, but reduce to only two 
independent equations. We may, therefore, assign any value ( within 
certain limits) to one of the angles, Y say, and we can find suitable 
values of a and to satisfy the required conditions. The polygon so 
obtained is thus continuously deformable, having one degree of free- 
dom, corresponding to the co-ordinate Y. 

To consider the limits within which Y may vary, let us start with 
the symmetrical position in which a — 0, 

Equations (l) and (2) of §6 show that we may regard a, 0 as the 
roots of the following equation in P : 

p (cos ^ + cos Y) + g (cos ^ cos Y — 2 sin sin Y) -« 1 
If then the roots of this equation are equal, we find 
(^ cos Y — l)* = (p + g cos Y)* -f 4 g*sin®Y 

giving 

cos Y“"^»"v'3 cot-^ 
g 2 


Y (l 3a) — (4 cos 0 ^ l) . 0 

or cos I «• cot ^ 

q {5q + 1) n/3 2 

Neither of these values coincides with those obtained for cos Tf 
(or cos a) in 56, which shows that the form obtained there, with 
ot » ^ Y is a distinct form and not a particular case of the deform- 
able polygon, now obtained. The form in §6 is therefore rigid and 
non-deformable. Now considering that values for Y must be real, we 
have 

cos Y = cot| if 60® < 120®. ■ 

V 3 2 

V / ^ ix ^ it /i , ntsO 


cot I if 60® < tf < 120®. 


cot if tf > 120®. 
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In either case, it can be further seen that when a and >9 are posi- 
tive Tf is negatjite [fig. 6 (6).] 

From th^ symmetry of the figure, we can now deduce that any 
increase of a leads to a decrease of P and vice versa ; the correspond- 
ing value of Y has therefore a turning value in this position. This 
gives therefore the limits, within which Y (or a or 0) must lie, 

as ± cos I — - cot I if ^ lies between 60® and 120®, 

and ± cos (n/S cot if ^ > 120®, 

If we vary Y, starting from this extreme negative position, one of 
the angles, a say, increases and the other decreases. When a reaches 
its maximum positive value, 0 and Y become equal both being negative. 
If Y increases still further, 0 continues to decrease and reaches its 
maximum negative value when Y becomes equal to a, both being posi- 
tive ; and so on. 

8. We now consider equation (6) of §6 viz : + 1 0 or 

6 *=■ 120®. If we substitute this value in equation (5) of §6, we 
obtain Y =■ 180®, a and 0 being perfectly arbitrary. The figure then 
consists of two equilateral triangles ABC, DEF, witli A and D coin- 
cident and AB inclined at an angle of 60® with DE, the positions of 
the triangles being otherwise arbitrary. There are thus two degrees 
of freedom corresponding to the co-ordinates a and 0, 

j 9, We shall now obtain 

/\ purely geometrical construc- 

tions for such hexagons, which 
give us an insight into their 
nature. 

Let ABCD be a quadrila- 
teral having AB =• BC «=■ CD 
=■ a and AC « BD ■= 2h, 
Whether it is plane or skew, 
it can be easily seen that AB 
and CD make equal angles 
with AD. Take next an 
exactly identical quadrilateral 
" > A FED and superpose it on 
the first. If we now rotate 
AFED about the axis AD 
so as to make the angle 
I3AF =■ 180® — 9, we should 
obtain the required hexagon. 

Fig. 7 

B 
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provided angle CDE is also equal to 180^ — 9\ That this is so 
can be seen from figure 7; for since AD and CD' are equal and 
are equally inclined to AD, BM CN ; therefore ^ BJMF ^ CNE 
and L BAE =■ l CDE. We have, therefore, that 6 being given, we 
can construct a hexagon for any angle { within certain limits) between 
the planes ABC, ACD« In other words the hexagon is deformable 
without altering 9. 

For the construction 
of the rigid hexagons, we 
take a cylinder whose base 
circumscribes the equilateral 
triangle BFD with side 
2 b. U 9 > 60"" but < 120'', 
we obtain the hexagon 
A'BC'DE'F by taking points 
A^ E^ at a suitable height 
above the plane DFB on 
the generators diametrically 
opposite to D, F, B respec- 
tively. If 5 > 1 20", however, 
we can get another hexagon 
ABCDEF by taking the 
points A,C,E at a suitable 
height on the generators Fig. 8 

through D,F,B respectively, 

(fig. 8). 

We can also attempt to construct the rigid hexagon by the 
method of the last paragraph. The two quadrilaterals ABCD, AFED 
are then equal but not superposable ; if ACD and AED are superposed, 
B and F lie on opposite sides of the plane. If AFED is now rotated 
through any angle, the arcs BF and CE cannot be equal if measured 
in the same sense ; but they may be equal if measured in opposite 
senses, if AFED is rotated through a suitable angle. For a particular 
value of there are therefore only one or two values of the angle 
between BCD and ABC which would give the required type of figure. 

10. Models to study the properties of these polygons can be very 
simply constructed by taking a number of equal rigid wires bent in the 
middle at the required angle. If the ends of these are passed through 
close-fitting capillary tubes of suitable length, we can construct these 
polygons mechanically. Two such polygons are shown in plates I and 
11. I shows the rigid type of hexagon while II shows the flexible 
type. The diagonal triangles are shown by strings of different colours. 

11. Polygons of more than six sides are not studied here as the 
degrees of freedom increase rapidly with the number of sides. For 
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plane polygons of* many sides, a reference may be made to a paper 
by Drew in thp.Journal of Chemistry and Industry of 30th June 1933. 

In conclusion, I have to thank Dr. T. S. Wheeler for suggesting 
this investigation and Messrs. Dalai, Senior and Junior and Mr. 
Joglekar for help in making models and charts. I have also to thank 
Dr. S. Brodetsky for supplying me with a reprint of his paper. 
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THE REGULAR CONCAVE POLYHEDRA 
By Prof. P. K, KASHIKAR, M. A. 

Wilson College^ Bombay, 

A polyhedron is said to be concave, when the whole of it does not 
lie on the same side of any face, and a concave polyhedron is said to 
be regular when all its bounding polygons are congruent and regular, 
all the dihedral angles (along the edges) are equal, and all the poly- 
hedral angles have the same number of faces. 

Cauchy has proved in one of his papers — “Recherches sur les 
polyedres” (Cauchy’s Papers, second series, Vol. I) that if such figures 
exist then the innermost polyhedron enclosed by the faces must be 
regular and convex ; and then by examining the five convex solids 
Cauchy proves that only four such figures exist. But the method used 
by Cauchy in this part of the investigation does not give a clear idea 
of the solid angles of these figures although it determines the form of 
the bounding polygons. The alternative method given in the present 
paper determines the number and form of the solid angles as well as 
of the bounding polygons of each solid and thus gives some idea of the 
whole figure. 

Cauchy’s first result that the concave figures can be obtained 
from the five convex solids by producing their faces until they meet in 
a point or a line will be assumed. Also the following theorem which 
can be easily proved. 

Theorem : If any concave polygon — plane or spherical — which 
does not consist of two or more smaller interlacing polygons, has all its 
sides equal and also all its angles equal, then the vertices are 
symmetrically arranged on the circumference of a circle and the inner- 
most figure enclosed by the sides is a regular convex polygon. With 
the help of this theorem it can be shown by the method of spherical 
projection that if any polyhedral angle— convex or concave — has all 
its plane angles equal and also all its dihedral angles equal then the 
faces touch a circular cone, the edges lie on another coaxial cir- 
cular cone, and the faces and the edges are symmetrically arranged 
round the axis. Such a polyhedral angle may be said to be regular 
and the axis of symmetry may be called the axis of the regular poly- 
hedral angle. 

It is easy to see that all the polyhedral angles of a concave regular 
solid are regular, and congruent with one another* 
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Now by Cauchy’s theorem the innermost polyhedron enclosed by 
the plane faces* of a concave regular solid is convex and regular and 
hence the concave solid must have an inscribed sphere. Also by 
definition all the edges are equal ; the bounding polygons are regular and 
congruent and all the dihedral angles are equal. Reciprocating with 
respect to the inscribed sphere and remembering that the reciprocal of a 
regular polyhedral angle in this case is a regular polygon (convex or 
concave according as the polyhedral angle is convex or concave) we see 
that in the reciprocal figure all the dihedral angles will be equal, all 
the polyhedral angles will be regular and congruent, all the edges will be 
equal and the vertices will coincide with those of a regular convex 
solid. It follows that all the bounding polygons must be regular and 
congruent. Hence the reciprocal figure must be a concave regular 
polyhedron. We have thus proved that the vertices of all such solids 
coincide with the vertices of some regular convex solid, the edges of 
the concave figure coinciding with the edges or the diagonals of the 
convex figure.* Also the edges at any vertex must be equal, and must 
make the same angle with the central radius to that vertex. Hence 
to find the possible types of the concave regular solids we may take a 
vertex P of one of the 5 convex solids and find the systems of possible 
edges meeting at P. 

In examining the five solids for this purpose it will be found con- 
venient to represent the corners surrounding P by points in a plane 
perpendicular to the central radius OP, the distances from P remain- 
ing unaltered. The solid is supposed to be held with the vertex P 
turned towards the observer. The vertex opposite to P is not shown 

I, In the tetrahedron there is only one 
system of lines meeting at P, and this gives the 
solid angle P (A1A2A3) which belongs to the 
tetrahedron 

•A$ 

II. In the cube there are 2 systems of lines 
at P. 


in the figure. 
Ai 

•p 

As* 

Bi. 


Aj 

« 


•P 


•A2 (1) PAi, PAs, PAs these give the solid angle 
P (A1A2A3) of the cube 


B, 


B. 


^ (2) PBi, PB2, PBs these are the edges of a 

solid angle belonging to a tetrahedron 
and the complete figure obtained by drawing such lines at all the 
* This may alw be proved directly by the method used in Cauchy’s 

paper. 
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vertices consists of two interesting tetrahedra. This figure can also 
be obtained by stellating the octahedron. 

•As 

III. In the octahedron there is only one 
A4* 'P ’As system and the corresponding solid angle P 
(AiAjAsAs) belongs to the octahedron. 

•Ai 

IV. In the dodecahedron we get six systems of lines and the 
corresponding solid angles are 


•c 


I 

3 


•Q 



•B's 'P Bi 

•Cs •At A/ ^C\ 

•r I •B/ .r 

•Di 

(1) P (A1A2A3) This belongs to the dodecahedron. 

(2) P (B1B2B3, Bi'B 2'B3') This consists of two solid angles 
P (B1B2B3) and P (Bi'B 2'B3') each of which belongs to a cube and 
the whole figure obtained by drawing such lines at all the vertices, 
consists of five interesting cubes* 

(3) P (C1C2C3) This belongs to a tetrahedron, and the whole 
figure consists of five intersecting tetrahedra. The twenty vertices 
belong to a dodecahedron and the twenty faces enclose an icosahedron. 

(4) P (Ci'C2'C30 This also belongs to a tetrahedron and the 
whole figure is the mirror image of the figure in (3). 

(5) P (C1C2C3, Ci'C2'C3') This solid angle belongs to the com- 
bined system of 10 tetrahedra [(3) 4* (4)] . 

(6) P (D1D2D3) This trihedral angle belongs to the concave 
solid, called the great stellated dodecahedron* Considering the edges 
in the plane PD1D3 we see that each bounding polygon is a concave 
pentagon. Also the plane P D1D2, is parallel to a face of the dodeca- 
hedron* Hence there are 12 such planes and therefore the concave 
figure is bounded by 12 concave pentagons, 
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V. In the icosahedron there are two systems of lines at P, each 


of which giverf^ solid angles. 


B4* 

•Ba 

(1) P (A1A2A3A4A5) This be- 


•Aa 

longs to the icosahedron 

As* 

•Aa 

(2) P (A1A3A6A2A4) This is 


•P 

a concave solid angle belonging 
to the great dodecahedron 

Bs* 


which is bounded by 12 penta- 

Ai • 

• Aa 

•Bi 

gons fas may be seen by consi- 
dering the edges in the plane 

P AiAs). 


(3) P (BiB^BsB^Bs) This convex solid angle belongs to the 
small stellated dodecahedron which is bounded by 12 concave penta- 
gons (consider the edges in the plane P BiBg). 

(4) P (B 1 B 3 B 5 B 0 B 4 ) This concave solid angle belongs to the 
great icosahedron which is bounded by 20 equilateral triangles (consi- 
der the edges in the plane P B1B3). 

Thus we get only four concave regular polyhedra, when the 
symmetrical combinations of the convex solids are excluded. It is 
not difficult to prove that, of these four solids the great dodecahedron 
is the reciprocal of the small stellated dodecahedron, and the great 
icosahedron is the reciprocal of the great stellated dodecahedron. 

It has been stated above that these concave figures can be ob- 
tained from the convex solids, by producing their faces until they meet 
in a point or a line ; but this gives some other figures also, which are 
not regular but are bounded by congruent polygons. From the 
octahedron we get only one figure which consists of 2 intersecting 
tetrahedra. Three figures (l) the small stellated dodecahedron ( 2 ) the 
great dodecahedron and ( 3 ) the great stellated dodecahedron — can be 
obtained from the dodecahedron by repeated stellation, and all of these 
are regular. From the icosahedron it is possible to obtain 19 figures 
only one of which — the great icosahedron — is regular. Some of these 
other figures are very interesting. The figure obtained after the 2 nd 
stellation consist of 5 intersecting octahedra; and after the 5th 
stellation we get 3 figures two of which consist of 5 intersecting 
tetrahedra and are mirror images of one another, and the third consists 
of 10 intersecting tetrahedra. 

It is easy to construct string models of these figures by first con- 
structing stick — or wire —models of the dodecahedron and icosahedron 
and then joining ‘the proper vertices by strings which will form the 
odges of the concave solid. 
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For constructing cardboard models however* it is necessary to 
determine all the plane angles of the figure to be cohstructed. This 
can be easily done in the case of the 3 figures obtained from the dode- 
cahedron; but in the case of the stellated icosahedra the following 
method must be used. If we take any face F of the icosahedron, then 
the other faces when produced will meet F in st. lines forming a 
certain rectilineal figure, and this figure will have some more lines 
added to it after each stellation of the solid. Hence if a and are 
two icosahedra such that 0 is obtained from a by a number of stella- 
tions, then the figure on a face of a will form a part of the figure on a 
face of 0 . Now the great icosahedron happens to be the last but one 
figure in the series of stellated icosahedra and the figure on its face is 
an equilateral triangle crossed by certain other st. lines shown in the 
accompanying figure (which is interesting by itself owing to the large 
number of groups of concurrent st. lines and collinear points). 



BD, DE, EC are taken equal to the sides of an isosceles triangle 
whose base is DE and vertical angle 36^. ABC is an equilateral 
triangle. BD =■ BI *=■ AH =■ AG =■ CF =■ CE. The points are joined 
as shown in the figure. If the sides of the 3 triangles ABC, DFH and 
EGI be produced to meet one another we get the net of lines on a face 
of the last figure in the series. All the plane angles occurring in any 
stellated icosahedron, can now be obtained by identifying its bounding 
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1 ? 


polygon with a part of this figure and using the methods of Plane 
Trigonometry to,calculate the angles. 

Coloured cardboard models of all these figures, constructed by the 
present writer, liave been placed in the Wilson Collie Library. 

Beautiful photographs of these and several other figures will be 
found in a German book— ‘ Vieleike and Vielflach’ by';JBrQckner 
which contams a large number of theorems, about different kinds of 
polygons and polyhedra, and many historical notes. For further 
information the reader is referred to this book, where he will also find 
other references. 



THE CLASSIFICATION OF INTEGERS 
By a D. KOSAMBl 
Fergusson College^ Poona. 

In dealing with number-theoretic operations, we find certain 
operators extensible to continuous variables, and some for which no 
immediate extension is to be seen from natural numbers to the conti- 
nuum. Here, I consider an operator of the latter type, and show its 
uses in classifying the entire scheme of positive integers. This note 
also propounds a problem, or rather many related problems without 
giving explicit solutions. In some cases, a good deal has been dis- 
covered about the answers, whereas the expert technician will have no 
difficulty in recognizing that the rest are practically insoluble in our 
present state of knowledge regarding the theory of numbers. 

1. For any positive integer n, we define the operator : 

K [w] *=■ The sum off all factors of n including unity, but 
excluding n itself. 

Thus : K [1] *=■ 0 K [2] =■ K [3] =* K M =- 1 p any prime. 
K[2' ] “2' -1 etc. 

A first classification of the numbers can be effected into : 
abundant numbers : K [n] > n 
deficient numbers : K[n’\ < n 

and the boundary class, usually included with the abundant, of the 
perfect numbers: K[n] «=■«. The problem of the distribution, or 
rather the proportion of these, has been attacked with some success, 
with the knowledge that the deficient numbers form slightly more than 
a half of the total. As the multiples of any abundant or perfect number 
are also abundant, a more essential problem is the number oi Primitive 
abundant numbers, one to which Dickson has made several most 
brilliant contributions. 

It is seen that K[n] «=■ w regarded as an equation for n, given m, 
has not always a solution ; as for example, m =» 2, 5, . . . . Again, the 
solution whenever it exists, need not be unique. 

2. The operator K [n] may be repeated : 

K[K[n] 3 and so on. 

If K*" [«] = 1 then r is defined as the class of the int^er n. 
The dass of unity will be defined as zero from the outset, and it will 
then be the only number in its class. Whereas every inteRer has 
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another derived from it by the application of the operator K, not every 
integer has a class. For instance : 

The perfqpt numbers K [«] =» » 

The amicable numbers K [«] «■ m K [m] «• n 
We shall call numbers of this type cyclic numbers, the cycle being the 
least value of s for which 
K* [n] n 

holds true. The members of the cycle are then given by 
K[n] K^[n] K^n] 

I do not recall having seen any discussion of numbers of cycle greater 
than two. 

There is still a further possibility of numbers without class ; the 
numbers of class or cycle infinity. By this is meant numbers n, if any, 
such that for every a, another b exists to satisfy the inequality : 
in] < in] 

3. The problems arising out of this classificatiou may be viewed 
en bloc : 

1. What is the nature and distribution of the integers m which 
cannot be derived by an operation, i, e., for which there is no n satis- 
fying 

K[n] 

2. When are the solutions of the above equation unique, and 
what is the maximum number of solutions possible for such an 
equation ? 

3. Are there numbers in every class, and how many? For 
instance, primes are integers of class one, and known to be infinite in 
number. Here, we query whether 

in] - 1 

has any solutions for a given r and the number of these. 

4. Do there exist numbers of any preassigned cycle : are there 
solutions for every s of 

K* in] 

and how many sets ? 

The questions 3 and 4 concern the existence and number of solu- 
tions of simple operational equations ; the general problem is too vague 
to be of interest at present. 

5. Are there numbers without class or cycle ? 

6. Are there integers of mixed class and cycle ? e,, integers 

which, after a certain number of operations, reduce to a cyclic number. 
[These can be shoVn to exist, as for example K [25] 6, K [6] «■ 6. 

This 4lso shows the non-uniqueness of the solutions of operational 



JOURNAL OF THE UNIVERSITY OF BOMBAY 


£0 


eqmtions] . Are there int^ers of the mixed type f6r every class and 
every possible cycle ? And what is their distribution 7 ' 

7. The integers being written down in their order, what is the 
distribution into classes and cycles ? In the set 

1, 2, 3, 4, 5, 6, N. 

how many classes and cycles are there represented, and what is the 
number of int^ers in each class and cycle represented, under the limit 
N ? How many mixed int^ers are there under the limit ? 

It should be noted that this is a generalization of the classical 
problem regarding the distributbn of primes. It may be hoped that 
the two supplement each other, and that some light will be thrown in 
the near future on the more general problem as related to the older 
one. As stated, this may be called the problem of the classification of 
integers. 



THE RESISTANCE OF A SPHERE DUE TO ITS 
UNIFORM TRANSLATION IN A VISCOUS LIQUID 

By D. K. SEN 

Rajaram College^ Kolhapur. 


It has been demonstrated by experimental investigations^ and 
by theoretical considerations^ as well, that Stokes’s law can only give 
a rough value for the resistance experienced by a sphere as it moves 
uniformly in a viscous liquid. The main object of the present paper 
has been to determine an expression for the resistance which would 
have a larger domain of validity than Stokes’s formula. It may be 
remarked that the formula obtained in this paper has its limitations 
but it is believed that the range of its applicability is larger than that 
of any other corrected form of Stokes’s law. An attempt has also 
been made here to suggest an approximate form of the complete 
equations of motion, which would be valid at infinity.^ 


1. General Transformation. 


Suppose the sphere to be moving with a uniform velocity U in a 
direction which we take as the axis of x. Since the motion is taken 
to be steady the complete equations of motion referred to a system of 
parallel axes moving with and through the centre of the sphere, are 
6u . bu 




, , du 

dx ^ dy ^ dz 


dv 




■* V ^ cx 




together with 


du dv , dw 
dx^dy dz' 


• 0 ; 


( 1 ) 


( 2 ) 


where w, v, w are the components of the velocity and p the pressure 
at any point in the liquid whose co-ordinates are (x, y, z) referred to 

1. H. S, Allen, Phil. Mag., 1900, pp. 323-338 ; H. D. Arnold, Phil. Mag., 
1911,Vo1.22. 

2. C. W, Oseen, Arkiv. f. Mat. Astro, och Fy$., Bd. 6, 1911 ; H, Lamb, Phil. 
Mag., Vol 21, 1911 ; R. W. Burgess, Amer. Jour, of Math., Vol. 38, 1916. Also 
see Lamb’s Hydrodynamics, 5th Edition. 

3. I would like to express my thanks to Dr. Ganesh Prasad and to Prof. 
C. W. Oseen and Dr. ip. Faxen (of the University of Upsala, Sweden) for their 
kind and valuable criticisms and suggestions during the preparation of this 
work. 



22 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


the moving axes, v (=» ji/density) the kinematic cO-efficient of visco- 
sity, and X, Y, Z the components of extraneous foices. Since the 
vortex lines must be circles having the axis of x as the, common axis, 
we may assume 

dX 


ax y 

dz' ^ dy* 


C'-O, t] 

where X is a function of x and (O ( 

£ _ t!w 
^ 'dy 


dv 

'dz' ^ 


du 

dz 


s/y^ + z^) only, and 
dw r _ dv du 


vu y 


From (3) we get = 
vy 

d^f 

a=A ^ 


dv 

'dz' 


dx' ^ dx dy 
and so we further assume 


. „ and«> = -^. 

dxdy dxd^ 

J being, like X, a function of x and w. 
equations of (3), 

^ 

dz Bx^dz dz 

dy ^ 

which are obviously satisfied by 

ev 

The equation (2) then gives 

dx^dx^^ 

whence we have X * V*/ . 


(3) 


(4) 


(5) 


We then get, from the other 


( 6 ) 


ay 

dxdy* 


dxdz^ 


(7) 

Thus w, V, w are expressed in terms of a single function / which 
contains as we know, x and co only. This may be furthe r simplified 
by assuming that / is a function of x and P ( - %/ x^+ u)*"* ). It may be 
noticed that this function is tacitly taken to be continuous and its 
derivatives, upto a certain order, to be existent 

If the extraneous forces have a potential, we can obtain from (l), 
by cross-differentiation, the following. 


V 






d 

Tx^^dy'^^dz yJ^dy 
This then is the equation from which the function / is to be deter- 
mined. 

2. Objections to the Prexnotis Results^ 

Stokes's results could be obtained from (8) if the left-hand side 
be neglected altogether ; that is, if we take 


V*(^)«0orV*X-.0, 


(9) 
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instead of (8), as dur fundamental equation. The solution of-^ 

is neglected for obvious reasons. The simplest solution of (9), compatible 
with the condftion of rest at infinityi is 


P 


or 




Taking /to be a fonction of P, we get 

dP* ■ ~ d? 
whence d + j ^p. 


P* ^ + 2P ^ 


cP, 


leading to 


jL. 

29 


p3 \ ps 2P*/ ’ 

^ 2 ^) = (4 


( 10 ) 


The condition of non-slipping at the surface of the sphere ( P - a ) 
requires that 

c = - lUa, d=‘ -i Va\ (11) 

Prof. Oseen* has shown that although this solution of Stokes 
holds for points near the sphere, it is not valid at points at great 
distance from the latter. The reason advanced by him is that the 
ratio of the hypothetical constraining forces to the viscous forces is of 
the order UP/v which becomes infinite with P ; hence it would not be 
justifiable to omit altogether the terms on the left-hand sides of the 
equations of motion for the region far removed from the sphere. The 
modified solution given by him satisfies the equation (8) when all the 
terms on the left-hand side, excepting the one involving U , are 
omitted. 


This modified equation, which we may name (8 A), can also be 
obtained from the following considerations.* Consider the term 

(tt^U) at points very near the sphere («— U) is quite small 
cx 

and hence the neglect of this term may be justified here. But at 
distant points (u—U) is not small; in fact, it tends to —U as we 
recede farther and farther from the sphere. Therefore for the region 
far removed from the sphere the equation can take the approximate 
form (8 A). 

Now as the value of u ranges from U to zero, it is obvious that 
there are points at which («— U) neither assumes a value negligibly 
small nor a value which differs from — U by a very small quantity ; 


1. Loc. cit ’ 

2. Cf . Burgess and Oseen, loc. cit. 
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its valae at these points can rather be denoted by — ,UX, where X is a 
proper fraction, and the equations of motion have heje to be suitably 
modified. The form (8A) does not hold here. 

Again, the equation (8 A) can be obtained from (1) by omitting 
P 

terms w~, from the left-hand sides. As u has values rang- 

dx 

ing from U to zero, it would not be reasonable to take terms like 


a 

U ^ into account whilst neglecting terms of the same order of 
vx 


magnitude (for some points at least), viz. u—, etc. 

ox 


Thus we see that while the equations Stokes started from are 
true for points very near the sphere and those considered by Prof. 
Oseen (and also by Prof. Lamb) for points far from the sphere, no 
provision has been made for the intermediate region. Prof. Lamb has, 
however, shown that the latter results can, to a first approximation, 
be applicable to this region also. In order to include this domain into 
our considerations we must take the complete equations of motion. 

3. Consideration of the complete equations of motion. 

We have seen that the complete equations of motion (l) can be 
reduced to a single equation (8) involving only one unknown function 
f. This equation cannot, however, be solved completely, but it is 
possible to obtain approximate solutions by a process of successive 
approximation. We shall put ^ = U/2v, as has been done by Prof. 
Lamb. 

As/o, where V^/o == 0, also furnishes a solution for f we can put 
M = Wo + V = Vo + v' and w = Wo + (12) 


for our complete solution, Wo, Vo, Wo being derivable from /q. 
condition of rest at infinity requires that 




The 


(13) 


We propose now to obtain approximate solutions of (8) in the case of 
slow motion, that is, when ka is a small quantity. For a first 
approximation we shall neglect all terms involving second and higher 
powers of ka. We assume that -V ft. 


where /i = e [ Ao (l + feP) + Ai;r] 

ft = [ Bo + Bia: ] . 


and 


(14) 
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the A’s and the B’s being functions of P and the B’s being dependent 
on the A’s satisfies the equation (8) to the first approximation. For 
the sake of convenience we shall denote by mi , t>i , wi , Xi , the values 
oiu,v , XV, t., derived from /i and similarly for others. Also, by 
D« the operator 


1 1 

" 5 1 • 

Un^ "T Vn 

(1- 

-1) 

1 + Wb 1 

V ■ 

• vx 

' dy 

y ^ 

dz J 


We do not purposely take into account such values of / ( except 
/o ) which do not possess e as factor, since it can easily be shown 

that they furnish velocity-components which are incompatible with the 
condition of rest at infinity. For the same reason we take it that the 
unknown functions of P , viz, Aq , etc., do not contain any exponential 
factor ; in other words we shall treat them as polynomials only. 

The form of Stokes’s solution leads us to assume further that only 
Cl and the function Ao include terms free from k. The values of these 
functions can be derived from the equations we would obtain by 

-ifeP -2kP 

equating the co-efficients of e and c from the two sides of 


the equation (8) when the presumed solutions are put in. Substituting 
(12) and (14) in (8) we thus get to this approximation 



(v>+a|) 

axi 

dy 

* DqXi , • . 

• (15) 

and 

(V+2*|) 

dy 

— Do^ 2 "f" DiXi • 

(16) 

The equation (15) will hold if 




Fo" Ao 

= 0 

, . • . . . 

. (17) 


Fi" Ai 

-( 


(18) 


where 

Fh" = 

d® . 4( 

’«4-l) , 

4(«*- 

■A 


_ 12«(«+l) 'I 



"dP* 

p dp^ 



dp* 

pi 

dp® 







+ 

12n (n-f l) 

p* 

d 1 
dP" 

-(19) 

and 

Fb' = 

1 d* , 

2«+l d* 

_6 («+l) 

d^ 

, 6(«+ll 

1 d 



PdP* 

P* dP»' 

p. 


dP* 

P^ 

dP’ . 


These 

equations 

are satisfied by 









Ao 

= 51 + 

P 

a*P , 


• 

• • • 

• • 

(20) 

and 


Ai 

_ ffs 1 
~P 

_ 

pi 

if UikP 

' 4- 

4vP* 

I • • 

(21) 


the a’s being constants. The equation (16) then gives 

Fo" Bo « 0 


( 22 ) 
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and p8Fi" Bi = ^ - as); . . (23) 

V r I j 

whence Bo « 0 and Bi = - 2^2 log (ftP) } . . (24) 

From the condition of non-slipping at the surface of the sphere 
we next obtain 

Co = 0, ai+Ci, = — IVa^i a* = — f Va. 


az 


__ 3 


1 


Ufea®, 0:4-02= - “ U&06. 
lo lo 


Thus we see that we can safely put Co = Ci = C2 = 0. Hence the sub- 
sequent values of the constants, viz. 


oTi = — 4 Ua:8, c?2 = — i Uo, 0:3 = — — TJka^f ai = 

Id 


lead to 
-k9 

u-e 


16 

Uo^' 


\5ka\ (25) 


I _ 14 - ^^ 4 - 3 Vkax^/ 5a^ 1 


, 3 \ikax, 

-r w ~“ 


u = e 


+ + + (26) 
[(!+«>)( i 5 «^(l+|*+ 1.) 


, U^gA;^y / Sg” 3g*\ I 
ps V^‘^2P’*'^ 2P*' j 


and similarly for w. 


4. The second approximation. 

We next carry the calculations to the second degree of approxi- 
mation by retaining terms involving the second power of ka. We 
begin by assuming our solution to be 

/=/l+/2+/3 (28) 

where /i = e“*'’[(^W)+(-^+^"- ia 2 *p)H-Ao+Ai*+A 2 ;«:*], (29) 
/2 = e"2^‘’ [ { ^j-2a2log (*P) ] ^H-Bo+BiH-B,** ] . , . . (30) 

and /s = e"^^‘’[Co+Ci*+C 2 ** ] (31) 

the A's, the B’s and the C’s all having as factor. As before, we 

take it that the values of the functions B and C depend on those of 
A’s. Following the procedure of the last article we get 
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also 


and 


Ao «!-•+ 6*P +6 ,P« - P» ; 

A J .&6 . A o 2 _T UifeV. 

Ai-.y + ^+6.P lenF’ 

A» = ^+|r-^UA*aP + Au&V. 

B. = UW - A«>iog«.+ 

Bi = U*V [ - I P log ftp ] ; 


[- ... (32) 


(33) 


Cx = 0 ;Cj = UftV[||? + ( 


3 

^70 P^ 560 


f‘)i<«a>]. 


(34) 


The values of the constants satisfying the boundary condition at 
the surface of the sphere can now be easily found to be 

63 = 0 ;64= UftV ; 65 = i UftV ; fee^O; 

lo o 



It may be noted that the values of u, v, w, thus calculated contain 
certain terms involving log (^P) as factor. This makes the correspond- 
ing terms assume the indeterminate form 0 x oc when P is infinite ; this 
does not, however, impair the condition of rest at infinity since the 
ultimate limit of each of these terms is zero. 


Using the values obtained above we find that, in the absence of 
extraneous forces, the resistance experienced by the sphere is parallel 
to the - axis and is given by 

R = -6,rnUa [ 1 + {|g+^logfta } feV] (36) 

Thus (36) represents what Stokes’s law should be upto this approxi- 
mation. 

The method indicated above can be employed with success to 
pbt^ better ^results, that is, upto higher degrees of approximation. 
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5. Comparison with experimental observations. 

In order to find within what limits the formula (36j is applicable 
I have used the results given by Arnold (loc. cit.) in T^ble II of his 
paper. Arnold’s experiments, however, were carried on with small 
spheres falling in a liquid contained in a long vertical tube. In deriving 
the formula (36), on the other hand, we had assumed that the liquid was 
infinite in extent. In Arnold’s experiment the condition of infiniteness 
is to a certain extent maintained on account of the relatively large size 
of the cross-section of the fall- tube (in comparison with the radius of 
the falling sphere) used by him; but the liquid in the tube cannot, in 
the strict sense, be regarded as infinite. It has been shown by Fax6n 
that the effect of the presence of the walls of the tube is to increase 
the resistance by a factor whose value depends on where r is the 
radius of the cross-section of the tube, when k is small enough. The 
resistance calculated from the formula (36) derived in this paper should, 
in these cases, be less than the actual resistance experienced by the sphere. 

Now if a sphere of radius a and of material whose density is a be 
falling in a liquid of density d under the action of gravity, the force 
which accelerates its motion is given by 

( 37 ) 

In the case of steady motion this force will be just balanced by 
the resistance of the sphere due to the liquid. Thus we get a criterion 
for testing the degree of accuracy of the various formulas. I shall also 
be giving, in the succeeding Table, values computed from the formula 
of Prof. Oseen, viz. 

R = — 6 TT [tUa (l+i ka) (38) 

Again, since the formulas (36) and (38) refer to the terminal velocity 
and since in the following computations the values of U used are taken 
from the experimental observations which are never greater than the 
terminal velocities, it should be expected that the values calculated from 
these formulas would be less than those derived from the formula (37). 

The validity of the formula (36) is apparent from the Table if 
we consider that it gives values sufficiently less than those obtained 
from (37). Prof. Oseen’s formula appears to give more approximate 
results than (36), even when a is as large as *0704 ; for this case ka 
is sufficiently large and such agreement leaves a doubt in one’s mind 
as to the validity of his formula for such big values of a at least. For 
low values of a, however, the three formulas agree to a very close 
approximation. 

Proceeding to the next higher approximation, I have calculated 
the expression for the resistance and have found that it consists of a 
term of the form 



THE RESISTANCE OP A SPHERE 


29 


^ — 6ir |J, Ua [a+j8 log fta] ftV (39) 

in addition to the expression (36). The values of a and ^ are 749 and 
2‘54 approximately. It has been found that this term produces no 
perceptible ch^thge in the values given in the Table upto a - ’0329. 
For the remaining cases the increments are ; 

•001, -003, -003, -004, -020, *059, -078, -100, -171, -310, -655, -837, 
•921, *963, 1-195, 1-751, 2-223, 4-087, 5-067 

respectively. It may be noticed that, for the last two cases only, this 
causes the value of the resistance to exceed that in the third column. 


This discrepancy is, I think, due to the fact that the radii of the 
spheres in these cases are too great for this approximation, and would 
disappear if terms of higher orders are brought in. 


a 

ka 

Resistance calculated from 

Formula (37) 

Formula (36) 

Formula (38) 

•00651 

•0005 

•00998 

•00972 

-00972 

•00912 

•00132 

•0274 

•0263 

-0263 

•0102 

•0018 

•0384 

•0365 

-0366 

•0104 

•00194 

•0401 

-0387 

•0388 

•0190 

•0114 

•248 

•227 

•229 

•0200 

•0135 

•289 

•268 

•271 

•0208 

•0156 

•325 

•310 

•313 

•0252 

•0257 

•579 

•511 

•521 

•0301 

•0438 

•986 

•868 

•899 

•0310 

•0476 

1-078 

•944 

•982 

•0329 

•0567 

1-288 

1-123 

1-177 


•0798 

1-862 

1-576 

1-683 

•0400 

•0991 

2-315 

1-954 

2-119 

•0403 

•101 

2-367 

1-996 

2-168 

•0408 

•106 

2-456 

2-079 

2-267 

•0462 

•143 

3-567 

2-814 

3-141 

•0497 

•177 

4-440 

3-466 

3-981 

•0510 

•187 

4-798 

3-668 

4-241 

•0515 

•197 

4-940 

3-866 

4-498 

•0538 

•220 

5-632 

4-326 1 

5-103 

•0562 

•2503 

6-420 

4-938 

5-916 

•0594 

•294 

7-580 

5-862 i 

7-151 

•0609 1 

•3105 

8-169 

6-213 * 

7-619 

•0613 

•317 

8-319 

6-360 

7-813 

•0619 

•320 

8-579 

6-429 

7-905 

•0630 

•336 

9-044 

6-780 

8-367 

•0644 

•365 

9-660 

7-470 

9-266 

•0688 

•385 

10-781 

7-953 

9-883 

•0690 

•441 

11-883 

9-605 

11-692 

•0704 

•467 

12-620 

10-161 

12-560 


It may be added here that the radius of the fall-tube was -547, so 
th^t oqe may conipare this t9 the radius of the (ailing sphere. 


ON THE SET OF POINTS 


S. M. SHAH, M.A. (Lond.), F.R.A.S. 

Muslim University^ Aligarh. 

1. Let $ (n) denote the number of “ Unkurzbar ” fractions 


( the fraction 


a ■¥ i h 


, 1 ^ a ^ « is called " kurzbar " 

1 <&<» \ 


1 V 

if ( a, b, n) >1, “ unkurzbar ” if ( a, 6, ») = 1 ) / 

It is known that 

*w = »■('-, •••• 

a B 

if n = ^ .... where p,q,r ... . are different primes. 

It follows that if f (») = then 0 < / («) < 1 

tr 

We propose to prove ; — 

*Th. (l). Every point of the interval ( , 1 ) is a limiting point 

“xr ^ 

of the set of points / («). 

(а) Let pr be the rth prime then 

f{pr) = ^ -= |l-— |-»1 asr->» 

pr y. pr ) 

1 is a Limiting point of the set of points / («). 

(б) Let nr - p\p^ . . . . pr. Then 

/(»,)-{ i-i} {i-i} .... {i-i} 

This product tends to^rj~r = as r oo, 

C 12) TT 

Where C (^) denotes the Zeta Function of Riemann. 

is a limiting point of the set. 


(c) Let < ^ < 1 


0 6 j 

IT 


* For a similar method applied in a different probleip, see a paper by 
Pr. T. Vijayaragfavan, L M. S. Journal, VoL XII, p. 98, 



ON tHE SET OF POINTS in)ln* 


'31 


We prove that a number N exists such that P—t<f (N) < p (i) 
from which it tisMI follow that p is a limiting point of the set / {«). 
Choose a prime number Pj so large that 

Pj* > P** > (2) 

I p B 

Let P2, Psj . . . . be the prime numbers in order following Pi. 
Consider numbers Ni, N2, . . . . defined by 

Nm = Pi Pf • . . . Pm ( W = 1, 2, . . . . ) 

Then / ( Nm ) = ( 1 - j^) ( ^ ~ ^2 ) • • • ( ^ ” ^2 ) 

Also / (Ni),/(N 2) .... form a decreasing sequence. 

Further / (Ni) = > 1 — from ( 2 ). 

Pi 

If none of the numbers N2, N3, . . . satisfy inequalities (l), 
there should exist an integer ^ ^ 1 so that 

jm>p . . . /(N;+i)<i)-8 
In this case we have 



ButPt+i >Pi Pi* < 


which contradicts second of inequalities ( 2 ). Hence a number N exists 
which satisfies (l) and the theorem is therefore proved. 

2 . Let ^ (n) = number of kurzbar fractions 


Then W («) = «»-«>> ( l-^)( 1-i) . . 

• • • 


n 

. Lim W _ 1 _ A- 
n->oo 

Lim W (n) _ 

M-» 00 ~ ® 


and by Th. (l) we get the result that every point of the interval 
( 0,1 — Js a limiting point of the set of points — 

TT ' 

5 T ^ ® (W) 
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Then S ^ p jg convergent for o > 1 where s « o + it. 

1 n 

Hence by a well-known Theorem (Landau Primzahlen Vol. I Page 
115) we get 

_ N 

lim (s— l) / (s) ^ lim 2 Ctn 

s«l N= 00 n- l 

N 

N 

lim (s— 1) / (s) ^ lim H an 
s = N = 00 1 

N 


00 


Now S 

„-=!«* C (s + 2) 


and 


lim /,_,s i_(s) 

s = l /'f« + 


C (s + 2) 

N 

S 

. ’ . We have Lim « *= l_ 
N= oo 


N 

_ S 

Lim n=\ 

«■= 00 

We prove, below, that 


1 

■ C (3) 

^(n) 

»* 

N 

n* 

N 


< 


I 

C(3). 


> 


1 

C(3). 


s 

Lim «=1 "* 1 

N- oo N " 

4. Let a be any real number. 

Th. (2) 


(a) 

N 

S 

$(«) 

= 0 (1) 


if a > 3 



« = 1 

«» 





(b) 

N 

S 

M= 1 

<&(«) 

«» 

- logN 

+ 0 

(1) if 

a * 3 

(c) 

N 

2 

w* 1 

$(«) 

«« 

N^' 
“ (3-a) 

-a 

+ o(n3-« ) 

» if a < 3 

Pro(if 







(a) 

a > 

3 






N 

S 

^(«) < 

N 1 

: S — 

— < 

1 

S 

- 0(1) 


« = 1 


«=1 

-2 

«*1 — ^ 


0 ( 1 ) 
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(&) a - 3 , 

We have ® (d) = n* 


•••• » W ■ «’ 

.-. s *!”) , s „>-a J M-.W) 

« = 1 « = 1 d* 

HiM 

d* 

= s ILM 

d = l S m*- 

w = 1 

a (3) 

Now F + r + .... +«'’ = — + o( f/+l' 

i)+ 1 ' i 

V 

1 

= log M + 0 (1) 

rNi 

.■. -lo8[N] + oa) 

if p=-l 

ffl = 1 


* 1 log N - log d + 0 (l) 

! 

S = S ^ i- •[ log N-logd+0 (1)1 

= logN S 1 1" + 0 ( 

d=l d = l ' 

J, 

- log N 5: t ^ - log N S -\-0 (1) 

d=l N+1 ^ 

since S ^ ^ ^ and ^ ^ - are both convergent. 


„!:*r - + 


(c) a < 3 
We have from (3) 


_ log N 
C(3) 


+ 0 ( 1 ) 


S W ? 

«-l • d = 


i>- id) 

d* 



m 


2 - 


OL 


m = l 
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Where 


[N] 

w ~ 1 


2-a 


1 - XT ^3— a ^ 


N 


3— a 


3-a 


= _L_(Nv-' 
3-a 'd f 


3— a 


d 


3— a 


s = s -[ -i- +0 [ “ S 

»=1 d=l J I d-\^\ 

{3-aJ d=l ' 


_ N 


3—a 


5. We have ^ (n) + $ {n) = 

.-. S UsL + s ®M . ^ „2-« 


ft=l 

We get from Th. (2) 


n-\ n-\ 


N 

2 

¥(«) 

= 0(1) 

if a > 3 

1 



N 

2 

¥(«) 

f 

= logN 1 

1 1 

1 - y-j-. }■ + 0(1) if a *3 

« = 1 


C (3)j 

N 

2 

» = 1 

W(«) 

«« 

= 

3— a 

{ -w} + 


if a < 3. 

6. We note that for every n $(«)>¥ («) 

A»i-^ - l-(l-i)(l-^).... 


Now(l-i)(l-l).... > 


1 


_ 6 


C(2) 

> \ 


for every n 






P 

$ («) > ¥ («) 



•ON AN ASYMPTOTIC FORMULAE IN THEORY 
OF NUMBERS 

By 

S. M. SHAH 

Muslim University, Aligarh. 


Let V i (x) denote the number of numbers less than x and which 
are products of two different primes. Landau has proved in his “Hand- 
buch Der Lehre von der verteilung der Primzahlen ” (Page 208) that 

logx 


I propose to prove that 


its' 


{x)‘ 


, * log log a: , B a; 


log X 


+ 0 


log X Mog 


(— ) 

Mog*' 


where B is a constant 




Lemma 1« 


p< log** 


Proof 

(a) U X is a prime, let - V* where denotes 

prime 

Then ^ gr (^) = w (2) + + ir (^n-i) 

p<s/- 

= 1 + 2 + («- 1) 

_ n (ft— l) 

_ ~ 2 

Now V Wx) = (^„) = « 

n 2 s/x by prime number 

log X Theorem. 

and hence the required result 

* lam much indebted to Dr. T. Vijayaraghwan for valuatde soj^eationa 
to preparing this paper. 



36 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


(6) Let pn ^ X ^ >' 

Then 2 ir {p) = ir (2) + • • • + ^ (^) 

P<^x 

= 1 + 2+ ...+ n =«-(^) 

And since tt (\/^) = ir (^) = « 

/. we get the result as before 

*Lemma 2. 


s ^ ■ = log 2 + o (1) 

P(}osx-logp) 


Proof 


Let F («, x) = . 

U (log X— log u) 


Then we have 


(1) F (tt, x)'^0 

(2) F («, x) 


for 2 ^ M ^ s/ X 


■ ’ — is decreasing in the range 

‘08 M 2^M^'s/i, and x constant. 

for F (m, x) _ 1 

log M M (log ar— log u) 

Let 3 » = » («) = « (log * - log m) 

Then =log* — logw— 1>0 

du • 

for 2 «/* 

y is increasing and hence ^ is decreasing in range 

log u 

2 ^ N ^ •/ X 

(3) F (2, x) ^ 1 ^ ^ 

_ log 2 2 (log AT—log 2) 

and I 7 r 

•'2 Oog a;— log u) 

_ r J log * dz 
log 2 log a;— a 

s log (loe a:- log 2) 
i log * 

= log 2 + log log a: + log ( l-M-|.^_loglog^ 

* log 2 + o ( 1 ) 

• In proving this lemma, we follow dosdy the method of the theorem on 
page203ofHandbueh. , ,«h y 


and I =/ 

-i\ 
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Ti'# - o ( 1 ) - o|/ } - » 


( 1 ) 


Now I (x) = S log ^ = X + X t (x) 

P^:X 

Where e (;r) = o (l) 



S 

' X 

3 1 w e («) — (w— l) e («— 1 ) 

n (log jc— log «) 


log;S = ^ V' -jMn^inizlL 

p^s/x ^ log p) ^ n (log x~ log n) 


S 

2 


1 1 y 

« (log a:- log n) 2 


Wx] 


/xi I j I 

^ n (log a;— log 1 n (log At— 


log n) 


(»+ 1 ) (log At— «+ 1 ) } 
+ Wx'l e([v';,] )[V;,'] (log«-log WJT) 


2 (log At— log 2) 

Now by (1), (2) and (3) 

[N/n 1 1 

y z I z 

^ _ 2 ” (log *— log «) 2 (log At— log 2) 

_ ^'/At dtt r 1 

J U (log At— log m) ° 1 J 2 M (log At— log uj } 

= log 2 + 0 (1) 

Further for all « ^ w = w (B) 

I 8 (m) 1 < B 

. ’ . For all At ^ w + 1 

['/At ] — 1 ( , 

S » 8 («) — — L 

n I n (log At— 


n = 2 


(log At- log n) («+ 1 ) (log At- log «+ 1 ) 
+ e ( [s/ x'\ ) (jQg^_iog ]) j 


} 


[>/ At ] ~ I f 1 1 

<o(l) + BS m|« (log AC— log «) («+ 1 ) (log AC— log n+ij j 


n-w 

Wx] 

8 E 


« (logAt- 1 («») 


+ o(X) 
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= 8 / — 75 r + O (1) » 8 log 2 + 0 (1) = O (1) 

J 2 ** X— log u) ‘ 

since 8 can be taken to be arbitrarily small. 

We have 

ir2 (at) * 2 

P< s/ X 

where /(^) denotes the number of numbers less than and which are 
products of two different primes, the less of which is equal to p. 

Since /(/)) = ir(-^)- ir (/)) 

/. IT 2 W = 2 IT (- 7 ^) — 2 IT (^) 

X ^ ^ ^ ^ X (^) 

Now by Prime number Theorem. 

2 ( X \ 2 

P<^7 p<s/^ 

+ 0 { pc^x^ X-Iog pY } 


Now P<^x 


"f" 2^ 

log ^ < 4 log * 


log*— log ^ log* 


^^''X ( 2 ) 

^ ^ P< (log*-log^) 

* p 2 1 2 log^ I 

"To^ipK^irp-^ p<^x 
_ { Jos loe +B+ o (1) I 

~ log * (. •> 

+ \ log 2+0 ( 1 ) I by Lemma 2 

log * (. y 

»-p^{ -log2 + loglog*+B+log2+o(l) I 
log a: t y 

“ - 1 log log * + B + o ( 1 ) I . .■ . . . . (3) 


* log log * 
(log *)* 
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By (1) (2) and (3) and by Lemma (l) 

*■* W = j ac+B+o (1) +0 (1) +0 (1) 

, a: log log x ^ Bag ^ ^ \ 

log af log ac ' log af ' 



AN EXPERIMENTAL INVESTIGATION OF DILUTE 
LIQUID AMALGAMS OF THE ALKALINE EARTHS WITH 
SPECIAL REFERENCE TO THEIR ELECTRICAL 
CONDUCTIVITY, VISCOSITY AND DENSITY 

By 

G. R. PARANJPE and V. S. PATANKAR 
INTRODUCTIO 

Recently a number of workers have studied the effect of concen- 
tration on the physical properties of dilute liquid amalgams of the 
alkali metals, and their endeavours have thrown some light on the 
constitution of these amalgams. Thus Bhatnagar, I^rasad and Muker jee' 
have investigated the surface-tension of liquid amalgams of Sodium 
and Potassium at the amalgam-benzene interface. Bhave* has studied 
the viscosities of the same amalgams. While Hine,® Bohari walla, 
Paranjpe and Prasad,^ and Evans Davies® have studied the electrical 
conductivities. 

Unlike some other amalgams, the liquid amalgams of the Alkali 
metals do not follow the mixture law. The physical property-concen- 
tration curves of liquid amalgams of the alkali metals, however, show 
marked discontinuities at definite concentrations. 

These discontinuities have been attributed by some to the forma- 
tion of compounds or complexes, while others supporting the colloid 
hypothesis explain them as due to the sudden appearances of new 
phases. Bent^’ in a recent publication has however shown that the 
evidence in support of the colloid hypothesis is not conclusive. 

Information regarding the liquid amalgams of the Alkaline earths 
is almost totally lacking. Only a few workers like K, Bornemann 
and G. V. Raushenplat^ have determined some of the physical pro- 
perties, but they confined themselves to one or two concentrations 
only. 

It was, therefore, considered desirable to examine the effect of 
concetrations on the physical properties, such as electrical conductivities, 
viscosities and densities of these amalgams. 

Before, however, such an investigation could be undertaken, 
it was necessary to determine the effect of time on the physical pro- 
perties of these amalgams. For in a recent note .by Paranjpe® it is 
pointed out that the viscosity of liquid sodium amalgams decreases 
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with time and thaJfc a mere mechanical agitation is sufficient to restore 
the initial valtkf. 

The results given later on show that no such changes take place in 
the electrical conductivity and viscosity of the amalgams of the alka- 
line earths, and it is possible, therefore, to investigate the effect of 
concentration on the physical properties. To observe the various 
stages that amalgams undergo on change of concentration, the compo- 
sition of the amalgams have been varied by very small amounts of the 
amalgamated metal. 

Next, an attempt has been made to verify the theory of electrical 
conductivity of liquid amalgams put forward by Skaupy.^^ From our 
experimental results, as well as those of two other workers from this 
laboratory — Bhave* and Bohariwalla* — are calculated certain quantities 
which are of importance in the theory of Skaupy. 

Lastly it is shown how the view, taken by Lewis® regarding the 
constitution of amalgams, helps to explain satisfactorily, the behaviour 
of the liquid amalgams of the alkali metals and alkaline earths. 

EXPERIMENTAL 

The general experimental arrangement consists of the following 

(i) The preparation of dilute liquid amalgams of the alkaline 
earth metals of the requisite concentrations. 

(ii) Determination of the concentrations every time before and 
after the measurement of the physical property under examination. 

(iii) Measurements of the different physical properties, viz. 
{a) electrical conductivity, (6) viscosity and (c) density. 

The difficult nature of the problem is evident from the fact, that 
the alkaline earth amalgams are even more unstable under ordinary 
conditions than the alkali metal amalgams, and get oxidised very 
rapidly in air, especially when the latter is moist. All the operations 
had therefore to be carried out under an atmosphere of an inert gas 
like nitrogen. 

F — Preparation of the amalgams. 

For the preparation of the amalgams the electrolytic method of 
T. W. Richards'® was employed. 

As the carbonates of the alkaline earths are very insoluble, satu- 
rated solutions of chlorides were employed as the electrol 3 rtes. Extra 
pure Merck’s chemicals were used throughout. 

Each time the same amount of mercury and the electrolyte was 
taken. The current strength was maintained at two amperes in all 
preparations. The different concentrations were obtained by varying 
Only the time of electrolysis. 

The amalgam's thus prepared were cleaned, dried, and stored in 
an atmosphere of pure, dry nitrogen (Cf. Bhatanagar and others'). 
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Thus Barium amalgams with concentrations varying from 0*04 to 
0-36 grams of Barium per 100 grams of amalgams V/ere prepared. 
After aftteiining a concentration of about 0*36 grams % of Barium, the 
amalgam showed signs of solidifying and hence no higher concentra- 
tions were attempted. In the case of strontium amalgams the concen- 
trations were varied from 0*05 to 044 grams % of Strontium. In the 
case of Calcium amalgams it was not possible to attain concentrations 
higher than 0*023 grams % of Calcium, for after a certain time of 
electrolysis, increase in the time of electrolysis was not eflfective in 
increasing the concentration. The amalgam seemed to decompose as 
fast as it was formed. 

For every experiment a fresh amalgam was prepared. 

II. Estimation oj the concentration : 

( Estimation was done by titration, ) A detailed account of the 
method of estimation is given by Bhatnagar and others.^ 

( Phenolpthalene used as an indicator gave an end point within 
0*1 C.C. of hydroxide. Thus using a 15 gram sample of amalgam, the 
probable error varied from 1*0 per cent for very dilute amalgams to 
to 0*2 per cent for amalgams of higher concentrations. Every time 
duplicate analyses of the amalgams were made and the difference 
between them was never more than 0*5 per cent. ) 

III. The apparatus and the method of measurement : — 

(a) The electrical conductivity, — The electrical conductivity of 
amalgams has been measured by Bornemann and *MulIer,^^ Hine,® 
Williams,'® T. I. Edwards,'® A. L. Johns and E. J. Evans,'* and 
Bohari walla and others,* by the potentiometer method. 

The same method for measuring the conductivities has been used 
in this investigation and a full description of it is given by Bohariwalla 
and others.* 

The value of the standard resistance was 0*3410 ohm, and as 
the current strength chosen was about 29 milliamperes the potential 
difference across it was about 1 x 10*® volts. The galvanometer was 
sensitive enough to give a deflection when the balance was upset by 
3-0x10** volts. 

Now Rm = ^xLm. 

Lk 

where Rm * Resistance of cell containing the amalgam. 

Rk = Resistance of the standard. 

Lm = Fall of potential across the cell, 
and Lk » Fall of potential across the standard. 
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therefor^ ^(Rm) = ^ x d{Lin) 


.0-3410 


.xa-oxio** 


1-0X10-8 
■0-0001 ohms approximately. 


Thus a change of resistance of 0*0001 ohm could be detected with 
this arrangement. (The actual error was much less than this as the 
mean of about ten observations with different current strengths was 
taken each time.) 

(b) Viscosity : — The measurement of the coefficients of viscosity 
of these amalgams was first attempted by the Thorpe and Rodgers type 
viscometer. This type of viscometer was used by Bhave^ for the measure- 
ment of viscosities of Sodium and Potassium amalgams. But the alkaline 
earth amalgams were found to stick to glass and thus the measure- 
ment of levels by means of a cathetometer became impossible. 
Moreover it was required to investigate the effect of time on the 
viscosities of the amalgams without disturbing them in any way, and 
this was not possible with the above-mentioned arrangement. It was 
therefore finally given up and an altogether new apparatus was 
designed. 



^ To Filter. Pump or Nitrogen Tanr 




Fig 1. 




ToFiiterPump 
OK NitrogenTank 



The new apparatus as shown in fig. 1 consists of three parts. 
S is a bottle used as a storing vessel. V is the viscometer attached 
to S by means of a rubber cork covered with a layer of paraffin wax. 
The viscometer consists of a capillary tube A B, to the two ends of 
which were attached two broad glass tubes bent in the form as shown 
in fig. (1), The capillary, which w^ carefully calibrated and found to 
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be uniform, had a length of about 28 cms. and a bore* of radius 0*03073 
cm. M the small cylindrical measuring vessel of uniform bore was 
attached to the viscometer by means of a small piece of pressure tubing. 
Both the storing and the measuring vessels were closed by air-tight 
rubber corks. Through these corks passed glass tubes with stop-cocks 
and thus both these vessels could be connected either to the filter 
pump or to the tank of nitrogen. The measuring vessel M could be 
closed from the rest of the apparatus by means of a pinch cock P. 

Before each experiment the different parts of the apparatus were 
disconnected, thoroughly cleaned and joined again as shown in fig. (l). 
To make the apparatus air-tight all the joints were covered on the out- 
side with a layer of resin-wax mixture. 

The vessel X containing the freshly prepared amalgam was then 
connected to the storing vessel S by means of two short pieces of 
pressure tubing and a glass tube as shown in fig. (l). The glass stop- 
cock E was then closed and the further end of the viscometer V was 
closed by means of the pinch-cock P. Then F was opened and the 
vessel S and the viscometer V were evacuated as completely as 
possible. They were then filled with pure, dry nitrogen, and again 
evacuated. The stop-cock E was then opened, and after drawing by 
suction a sufficient quantity of the amalgam from X in S, the stop-cock 
E was again closed. The vessel X was then detached and S was 
filled with pure, dry nitrogen. 

The whole apparatus was contained in an electrically operated 
air-thermostat. The temperature of the thermostat was maintained at 
a steady value of 30®C. The vessel M was adjusted in a vertical 
position and a slow steady stream of nitrogen was sent through the 
vessels S and M by opening F and G to the nitrogen tank and E and 
H to the atmosphere. As the stop-cocks E and H were opened to 
the atmosphere, both the vessels were at atmospheric pressure 
throughout the following procedure. 

After adjusting the cathetometer, the pinch-cock P was released 
and the amalgam allowed to flow into M. The levels of the rising 
meniscus of the amalgam in M were noted down by the cathetometer 
against time, until a final steady level was reached. The level in S at 
any previous instant was calculated from the value of this steady level 
and the amount of amalgam that had flowed into M since then. 

Knowing the levels of the meniscus in M at any two instants, the 
quantity of the amalgam that had flowed through the capillary of the 
viscometer during that interval could be calculated from the known 
cross-section of M. The pressure-head on the viscpmeter could be 
cs^^ulated from the levels in M and S. Thus all the quantities 
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necessary for thrf calculation of the coefficient of viscosity, from the 
equation, 


TT gQh a 

8 Q / 


for the flow through a capillary, were known, except 0, the density, 
which was determined each time by a separate experiment. The 
coefficient of viscosity could thus be calculated. 

No kinetic energy correction need be applied, as only relative 
values of the coefficients of viscosity are required. 

The final steady level which the amalgam would attain was 
approximately known before-hand. The cathetometer was adjusted 
about a centimeter below this and as soon as the meniscus passed this 
level a stop-watch was started. The cathetometer was then adjusted 
one or two millimeters higher, and the time noted in the stop-watch 
when the meniscus passed the cross-wire. This procedure was 
follow^ed until the steady state was attained. The measurements of 
heights and times were thus made in succession, and an error 
committed either in the measurement of level or time in one observa- 
tion, resulted in an equal and opposite error in the next observation. 
Thus in the calculation of the coefficient of viscosity the error from 
one observation was partly eliminated by about an equal and opposite 
error in the next. Thus the mean of about six or seven consecutive 
observations yields quite a reliable value. 

The error in an individual observation was from 2 to 3 per cent ; 
but since each experiment consisted of about six or seven consecutive 
observations and, as explained above, the error in one observation was 
partly neutralised by about an equal and opposite error in the next, the 
probable error in the mean was never more than 0-5 per cent. 
This is quite evident from the following values of the coefficients of 
viscosity of mercury obtained with the apparatus at three different 
times : — 


Temperature. 

Yj obtained by the 
author. 

Yj calculated from 

S . Koch’s formula 

% error. 

31-0®C. 

0-01514 

0-01511 


31-0®C. 

0-01513 

0-01511 


32-0®C. 

0-01512 

0-01506 ’ 

0-39 


(c) Density : — The densities of the amalgams were determined 
under liquid paraffin by means of a specific gravity bottle. 

The amalgam was never exposed to the air except during the act 
of transferring it to the specific gravity bottle. The determinations of 
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the coefficients of viscosity and density were made at the same 
temperature. 

RESULTS 

(i) Effect of time on the physical properties of amalgams of the 
alkaline earth metals, 

A large amount of amalgam was prepared and stored under an 
atmosphere of pure, dry nitrogen, so that it kept its strength unaltered 
during the course of the experiment. The physical property, i.e, either 
the electrical conductivity or the viscosity was determined from day 
to day as described in the experimental part. 

The results of the experiments arelgiven in Tables I and II. 


Effect of time on the amalgams. 
Table I. — Electrical Conductivity. 


Time. 

BARIUM 

1 STRONTIUM 

Concentra- 

tion. 

Resistivity. 

X 10-* 

Concentra- 

tion. 

Resistivity. 

10-* 

First day 

0-1337 

96-81 

0-0552 

96-54 

Second day 

0-1331 

96-83 

0-0550 

96-56 

Third day 

0-1325 

96.79 

... 

... 

First day 

m 

96-91 

RRQI 

96-10 

Second 

mm 

96-92 


96-12 

First day 


... 

0-4545 

94-80 

Second day 

... 

• • • 


94-80 


Effect of time on the amalgams. 
Table II. — Viscosity. 


1 

Time 

1 BARIUM 1 

S T R 0 N I U M 

Concentra- 

tion. 

Viscosity. 

Concentra- 

tion. 

Viscosity. 

First day 

0-2026 

0-01737 

— 

0-01644 

Second day 

0-2010 

0-01741 


0-01630 

Third day 

0-2008 

0-01751 

mu 

• • • 

First day 


0-01748 


0-01678 

Second day 


0-01748 


0-01678 

First day 

0-1789 

0-01681 


.*• 

Second day 

0-1785 

0-01700 

t • • 

... 

First day 

wm 

0-01692 

1 


Second day 


0-1698 

• • • 

• •• 

























DILUTE LIQUID AMALGAMS OE THE ALKALINE EARTHS 


47 


Viscosity det^minations in the case of Barium amalgams were 
made at 32^ C.jVhile those of the Strontium amalgams were made 
at SO'^C. 

The results show that, in the case of these amalgams, no changes 
take place, with time, in the electrical conductivity and viscosity. The 
slight changes, that are observed, are within the limits of experimental 
errors. It was, therefore, concluded that the amalgams of Barium 
and strontium metals are fairly homogeneous and stable. 

Incidentally these experiments prove that the amalgams keep up 
their concentrations, when stored under the conditions employed. 
They also furnish evidence for the reproducibility of the results. 

(ii) Variation of the electrical conductivity with concentration. 

The results of the determinations of electrical conductivities at 
different concentrations ot Barium, Strontium and calcium amalgams 
are given in table III, IV and V respectively. In each case the concen- 
tration has been expressed in two ways, once in terms of the number 
of gms. of the metal in 100 gms. of the amalgam, and second time in 
number of gm-atoms of the metal in 100 gm-atoms of mercury. 

Table III 

Electrical conductivities of Barium amalgams at 

Resistivity of mercury at 30^C. = 96*69 >c 10'® 
Conductivity „ „ „ „ = 1*0342x 10* 


Concentration 

Resistivity 

I 

Conductivity of 

in gms. % of 
Ba. 

in gm-atoms 
%of Ba. 

of amalgam X 10"® 

amalgam X 10* 

0-0412 

0-0602 

96-77 

— 

0-1285 

0-1878 

96-96 


0-1337 

0-1954 

96-81 


0-1805 

0-2640 

96-87 


0-2040 

0-2983 

96-90 


0-2249 

0-3291 

96-83 


0-2338 

0-3422 

96-83 


0-2658 

0-3890 

96-88 


0-2853 

0-4178 

96-91 


0-3200 

0-4687 

96-96 


0-3327 

0-4874 

96-80 


0-3351 

0-4906 

96-79 


0-3572 

■ 0-5234 

96-85 

■■ ail 

■■ 
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Table IV e 

Electrical conductivities of Strontium amalgams at 30^C. 
Resistivity of mercury at 30®C. = 96*69 X 10** 


Conductivity,, „ ,, „ = 1-0342x10* 


Concen 

in gnis.% of 
Sr. 

tration 

in gm-atoms. 
%of Sr. 

Resistivity of 
amalgam x 10“® 

Conductivity of 
amalgam x 10* 

0-0552 

0-1264 

96-54 

1-0356 

0-1297 


96-27 

1-0386 

0-1714 


96-10 

1-0406 

0-2201 

0-5051 

95-94 

1-0423 

0-2890 

0-6636 

95-66 

1-0453 

0-3877 

0*8910 

95-30 

1-0492 

0-4275 

0*9833 

95-01 

1-0526 

0-4545 

1-0460 

94-80 

1-0547 


Table V 


Electrical conductivities of Calcium amalgams at 3(fC. 
Resistivity of mercury at 30^C. = 96*69 x 10‘* 
Conductivity „ „ „ „ = 1*0342x 10* 


Concentration 

1 Resistivity of 
amalgam xl0“® 

Conductivity of 
amalgam x 10* 

in gms.% 
of Ca, 

in gm -atoms % 
of Ca. 

0-0097 

0-0485 

96-56 

■■ 

0-0206 

0*1031 

96-46 


0-0225 

0-1127 

96-40 


0-0236 

0-1181 

96-40 

■■ 


The resistivities of all the three amalgams are plotted down as 
ordinates against their respective concentrations as abscissa and the 
curves so obtained are given in figs. (2), (3) and (4). 

Starting with pure mercury at the point A fig. (2) the resistivity 
of Barium amalgam increases uniformly with concentration until it 
reaches a maximum at about the point B, corresponding to the con- 
centration 0*130 gms. % Barium. After this concentration! there is a 
sharp break in the curve with an abrupt decrease in the resistivity. 

From the point C the resistivity again increases uniformly with 
concentration till the second discontinuity is reached at the point Di 
corresponding to the concentration of about 0-225 gms. % Barium. 

A third discontinuity occurs at the point F, corresponding to the 
concentration of about 0-325 gms. % Barium. 










• Q5 0-10 0*15 0-20 0-25 0*30 0-35 

Concentration of Barium in grams per 100 grams of amalgams. 

Fig, 2 
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In the case of Strontium the addition of this m^tal decreases the 
resistivity of mercury. Thus starting with pure mercu\;y at the point 
A fig. (3), the resistivity decreases uniformly with concentration till 
the point B, corresponding to the concentration of about 0*39 gm. % 
Strontium, is reached. After this concentration the rate of decrease of 
resistivity with concentration suddenly increases. 

The range investigated in the case of Calcium amalgam is small ; 
but in this region of concentrations the amalgam exhibits no peculiari- 
ties, and the resistivity decreases uniformly with concentration. 

(iii) Variation of viscosity with concentration : — 

This investigation was confined only to the Barium amalgams ; 
for of the three amalgams under consideration it is only the Barium 
amalgam that exhibits discontinuities on the conductivity-concentration 
curve. The results of the investigation are given in table 6. 

Table VI. 

Viscosities of the Barium amalgams at 32^ C. 

Coefficient of Viscosity of mercury at 32® C. 0*01506 


Density „ „ „ „ «« 13*516 gm/c.c. 


Concentration. 

Density in gms. 
per C.C. 

Coefficient of 
viscosity. 

in gms. % of Ba. 

in gm-atoms 
% of Ba. 

1 

0-0540 

0-0789 

13-50 

0-01593 

0-0844 

0-1233 

13-50 

0-01656 

0-1238 

0-1810 

13-49 

0-01736 

0-1522 

0-2225 

13-48 

0-01695 

0-1787 

0-2613 

13-47 

0-01690 

0-2026 

0-2964 

13-47 

0-01737 

0-2367 

0-3463 

13-47 

0-01748 

0-2671 

0-3910 

13-46 

0-01708 

0-3018 

0-4419 

13-46 

0-01776 

0-3124 

0-4576 

13-45 

0-01794 

0-3443 

0-5044 

13-44 

0-01773 

0-3641 

0-5334 

13-44 

0-01731 


As can be gathered from table 6, the general effect of adding 
Barium even in small quantities to mercury is to increase the viscosity 
considerably. The coefficients of viscosity of twelve different Barium 
amalgams, containing from 0.0540 gms. % to 0.3641 gms. % of Barium 
have been determined. 

The viscosity coefficients of the Barium amAlgAmcs have been 
plotted as ordinates against the respective concentrations as abscissa, 
and the curve so obtained is given in fig. 5 
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The results definitely indicate the existence of three maxima in the 
curve, in the ravage? investigated, and that these maxima are situated at 
about the concentrations 0.125, 0.220 and 0.323 gms, % of Barium, i.e., 
at almost the same concentrations at which the discontinuities occur in 
the electrical conductivity concentration curve (fig. 2) 

(iv.) Variation of Density with concentrations : — The deter- 
minations of the densities were also confined only to the Barium 
amalgams. The results are given in column three, table VI. 

The density uniformly decreases with increase in concentration, 
and the density concentration curve exhibits no peculiarities. (Fig. 6) 
If such actually exist, they are not prominent enough to be detected 
by method of measurement employed here. 

(v) Verification of Skaupy*s theory: — Skaupy^® bases his 
theory on an analogy between liquid metals and electrolytic solutions, 
and assumes that the electrical conductivity of a pure solvent must be 
expressed as a function of the concentration of electrons and of the 
internal friction i. e., viscosity. 

He further assumes that dilute metallic solutions must show a 
higher electron concentration than the solvent as splitting off of the 
electrons occurs when the dissolved substance dissociates. The splitting 
up of neutral molecules into ions and electrons is in accord with the law 
of mass action. 

The conductivity L of a metallic liquid is proportional to the 
electron concentration a, and inversely proportional to the internal 
friction (viscosity) 7), and can be written 

8 = constant X L X Y) (l) 

Taking logarithms of both sides and differentiating we obtain 
1A8= 1 aL+ iArj (2) 

8 L> H] 

Let C = concentration of the substance dissolved in mercury expressed 
in gm. atoms per hundred gm. atoms erf mercury. Dividing by C the 
equation (2) becomes 

i ^ = i At + U\ 

8 C L C tj C ' ' 

A expresses that we are dealing with finite changes however small 
corresponding to small but finite concentrations, and we can substitute 
for L and t) the values for the pure solvent. 

Putting 

14* . H, i4i- . 

8 C L C 

we obtain from (3)l 

H - / + r 


I and - ^ “ r 
Yl C 



U'OOO ■ 




Ot 20 O* 2S 0*30 

per 100 grams of amalgam. 
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which for infinite dilation can be expressed as 
Ha - 'a + ''a 

Skanpy showed in the first paper that la. has approximately the same 
value for a number of meUils dissolved in mercury. 

The rule that la has approximately the same value for all metals 
does not hold in the case of some alkali amalgams, for I has a n^ative 
value in these cases. The difficulty was not removed until H. Fenniger’s 
work^* showed the increased value of the viscosity for these amalgams. 
If this is taken into account, we obtain the more general rule that 

H = / + r 

a a a 

should have the same order of magnitude for different metals dissolved 
in mercury. 

The necessary quantities are calculated and are entered in table 7. 

Table VII. 

Co-efficient of viscosity of mercury at 30® C. = 0‘01516. 


Electrical conductivity 


= r0342X 10\ 



N.B . — ^These conductivity and viscosity values of the amalgamc 
are at about 30®C. Values of the electrical conductivities and 
viscosities for the Sodium and Potassium amalgams have been obtain- 
ed from the works of Bohariwala* and Bhave.* 

The values of H are given in the last column of table 7 for four 
different amalgams viz., those of Barium, Strontium, Sodium, and 
Potassium. 

The values of H have a tendency to increase with decreasing con- 
centrations in all except the Strontium amalgam. Thus it appears that 
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values of Ha for these amalgams will have a much greater value than 
those at the co^Fcefetrations given. 

The valueg of Ha for Gold and other amalgams have been shown 
by Skaupy,^® Williams, etc., to be of the order of 0*10. Thus values 
of Ha for these amalgams will differ appreciably from the values ex- 
pected from the rule that Ha is of the same order of magnitude for all 
metals dissolved in mercury. It, thus, seems that this rule does not 
hold good for the four amalgams examined. 

DISCUSSION. 

The results of the work done on dilute liquid amalgams of Barium 
by the authors and other workers bring out the remarkable similarity 
betweem this amalgam and those of Sodium and Potassium. Thus 
Barium, like Sodium and Potassium when dissolved in mercury lowers 
the conductivity of the latter. The conductivity- concentration curve 
of Barium amalgam exhibits discontinuities at certain concentrations. 
The conductivity-concentration curves of Sodium and Potassium also 
exhibit similar discontinuities (Bohariwala^). The viscosity-concentra- 
tion curve of Barium amalgam shows maxima at the concentrations 
where the discontinuities exist on the conductivity-concentration curve. 
The viscosity-concentration curves of Sodium and Potassium amalgams 
also exhibit similar maxima (Bhave®). On the passage of an electric 
current through dilute liquid amalgams of Sodium, Potassium and 
Barium, the amalgamated metal gathers round the anode (Lewis, 
Adam and Lanraann® ; Le Blanc and Jacks^O* But the transference 
of the metals, Sodium, Potassium and Barium, towards the anode holds 
good upto a certain concentration only (2.0% Na, 2-5% K. and 2.7% Ba) ; 
after this concentration a reversal in the direction of migration takes 
place, in each case towards the cathode (R. Kremann and co- workers^®). 
Thus the behaviour of dilute liquid amalgams of Barium is in every re- 
spect similar to the behaviour of the dilute liquid amalgams of Sodium 
and Potassium, 

The Strontium and Calcium amalgams, however, resemble the 
Lithium amalgam. On the addition of Strontium or Calcium the 
electrical conductivity of mercury increases. Lithium when dissolved 
in mercury has also been shown to increase the conductivity of the 
latter (Hine* and Bohariwala^). On the passage of a current through 
dilute liquid amalgams of these metals, the amalgamated metal gathers 
round the cathode in each case (Le Blanc and Jacks^^ *, R. Kremann 
and co-workers^*). 

The dilute liquid amalgams of the alkali and alkaline earth metals 
can thus be grouped into two classes. The first comprises the Sodium, 
Potassium and i^arium amalgams and the second those of Lithium, 
Strontium and Calcium. 

H 
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The outstanding features of the first group are that, the electrical 
conductivities of amalgams belonging to this group dre^jiess than that of 
pure mercury, and that on the passage of a current through these 
dilute amalgams, the amalgamated metal travels to the anode. 

The features of the second group are that, the electrical conduc- 
tivities of amalgams in this group are greater than that of pure mercury, 
and that on the passage of a current through dilute liquid amalgams 
of this group, the amalgamated metal goes to the cathode. 

The behaviour of both these groups can be explained in the 
following manner. 

When a metal is dissolved in a non-metallic solvent, as Sodium in 
liquid ammonia, it dissociates according to the theory of Kraus,^* into 
positive ions ( sodium ions ) and negative electrons, which may be, in 
part, combined with the molecules of the solvent. When an electric 
current is passed through such a solution, the dissolved metal is carried 
with the positive current. 

It does not seem unreasonable if we assume, like Lewis, Adams 
and Lanmann* that the alkali and alkaline earth metals, when dissolved 
in a far less positive metal like mercury, would behave in a like 
manner. 

Thus any of these metals, when dissolved in mercury would get 
ionised to a considerable extent, the concentration of electrons would 
increase and there would be an increase in the conductivity of the 
amalgam. Moreover on the passage of a current through dilute amal- 
gam of any of these metals the positive ion ( the alkali or alkaline 
earth metal ion in this case ) would travel towards the cathode. 

But, as mentioned earlier, experiments prove that the behaviour of 
dilute solutions of Sodium, Potassium and Barium in mercury is exactly 
contrary. 

Lewis, Adams and Lanmann® have explained this peculiar behavi- 
our in the following words ; — 

“ A clue to the interpretation of this apparently mysterious trans- 
ference effect in amalgams is found when we examine the curves relat- 
ing the electrical conductivities and the compositions of liquid amal- 
gams of Sodium and Potassium, Bornemann and Muller have shown 
that the electrical conductivity of mercury is lowered by the addition 
of Sodium. 

Now, unless the Sodium diminishes the number of electrons which 
take part in the conduction, which seems improbable, this change of 
conductivity must be due to a diminution of the average mobility of the 
electrons. Probably the atoms of Sodium which are dissolved in 
mercury, are not there chiefly as such, but rather as nuclei of large 
aggregates of mercury atoms. Be this as it may,' we can consider a 
dilute amalgam as composed of small regions whose centres are the 
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Sodium atoms, embedded in a mass which has all the properties of 
pure mercury. /IfVn electron meeting one of these regions during the 
passage of the current is on the average retarded, whether by the 
greater impenetrability of that region or by any kind of reflection or 
refraction then, by the law of action and reaction, the region containing 
the Sodium atom will be impelled in the direction of the negative 
current,** 

This explanation of Lewis, Adams and Lanmann® at once explains 
the decrease in conductivity and the transference of the amalgamated 
metal towards the anode in the case of Sodium, Potassium and Barium 
amalgams. But this assumption of the process of solvation, or the 
combination with the solvent, is not only necessary to explain the be- 
haviour of Sodium, Potassium and Barium amalgams. This hypothesis 
is necessary in the case of Calcium, Strontium and Lithium amalgams. 
For the amalgams of the alkali and alkaline earth metals behave ab- 
normally as regards their vapour pressure, solution tensions and diffu- 
sion velocities (Ramsay^®; C. McP. Smith^^). The assumption of 
solvation satisfactorily explains these abnormalities. 

C. McP. Smith^^ explained this behaviour on the assumption that 
compound formation takes place and the molecule of the compounds 
thus formed contains only one atom of the amalgamated metal and a 
number of atoms of mercury. This his idea of compound formation is 
not however much different from the solvation process which Lewis, 
Adams and Lanmann imagine. 

It can thus be assumed that an alkali or alkaline earth metal on 
going into solution in mercury first gets ionised, splitting into electrons 
and positive ions. The mercury atoms then gather on the positive 
ions, thus forming an aggregate of mercury with the positive ion as 
nucleus. The degree of solvation is, however, different for different 
metals. 

The concentration of the electrons is thus increased, but the electri- 
cal conductivity which depends also on the mobility of electrons will 
increase or decrease according as the mobility of the electrons increases 
or decreases. If the solvation is considerable the mobility of elec- 
trons, as explained above, decreases considerably and the conductivity 
decreases ; but if the solvation is not much, the mobility of the elec- 
trons is not changed appreciably and the conductivity increases. 

The positive ion with its aggregate of mercury atoms has a tendency, 
due to the imposed E.M.F., to travel towards the cathode ; but due to 
the bombardment of the electrons, on the passage of the electric cur- 
rent, the positive ion with its aggregate of mercury atoms is repelled to- 
wards the anode. The direction of transference of the metal depends 
on which of these two tendencies predominates. If there is good deal 
df solvation the amalgamated metal is forced towards the anode. If 
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the solvations is not appreciable the amalgamated metal moves to* 
wards the cathode. Thus whether the conductivity*' will decrease and 
the metal will travel towards the anode or whether the conductivity 
will increase and the amalgamated metal will travM towards the 
cathode is determined by the degree of solvation which the metal un- 
dergoes. If the solvation is considerable the conductivity decreases 
and the metal travels towards the anode. To this class belong the 
dilute amalgams of Sodium, Potassium and Barium. If the solvation 
is not considerable, the conductivity increases and the metal travels 
towards the cathode. This is what happens in the case of dilute 
amalgams of the Lithium, Strontium and Calcium metals. 

The reversal in the direction of migration during electrolysis 
which R. Kremann^® and others observed in the case of liquid Sodium, 
Potassium and Barium amalgams at concentrations 2'0% Sodium, 2*5% 
Potassium and 2-7% Barium, can be explained as the tendency, of 
going to the cathode, of the positive ion with its aggregate of mercury 
atoms, attaining predominance at these concentrations over its repulsion 
towards the anode due to the bombardment of electrons. 

The departure exhibited by the amalgams of Sodium, Potassium, 
Barium and Strontium from Skaupy’s theory of conduction, for the 
liquid amalgams, becomes clear from this point of view ; for Skaupy as- 
sumed that the amalgamated metal dissociates into electrons and posi- 
tive ions on going into solution with mercury and that the positive ions 
exist as such in the solution. But due to the solvation that takes place, 
the viscosity increases abnormally, and the value of Ha in these cases 
has therefore a much higher value than those for other metals. 

The assumption of the process of solvation is further supported 
by the investigations of Bhave^ on the viscosities of dilute amalgams of 
Sodium, and Potassium, and those of the authors on Barium amalgams, 
record in this paper. The viscosity-concentration curves of these 
amalgams show maxima at certain concentrations. These maxima are 
held to indicate some form of molecular aggregation ( A. E. Dunstan 
and Thole, Viscosity oj Liquids pp. 46 ). 

SUMMARY. 

The experimental investigation is confined to the dilute liquid 
amalgams of the alkaline earth metals. The concentration ranges 
investigated are as follows : — 

0.000 to 0.364 gms. % of Barium, 

0.000 to 0.4545 „ „ „ Strontium, 

0.000 to 0.023 „ „ „ Calcium. 

(1) The electrical conductivities and viscosities of Barium and 
Strontium amalgams suffer no change with time, 
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( 2 ) The electrical conductivity of mercury decreases on the addi- 
tion of Barium,^ ai|d the electrical-conductivity-concentration curve of 
Barium amalgam exhibits discontinuities at the cqjpcentrations, 0 * 130 , 
0.225 and 0.325 gms. % of Barium. The electrical conductivities of 
Strontium and Calcium amalgams increase uniformly with concentra- 
tion. 

( 3 ) The viscosity of mercury on the addition of Barium increases 
and viscosity-concentration curve of Barium amalgam exhibits maxima 
at the concentrations at which the discontinuities occur on the elec- 
trical-conductivity-concentration curve. 

(4) The density of Barium amalgam decreases uniformly with 
concentration. 

( 5 ) The behaviour of dilute amalgams of the alkali and alkaline 
earth metals is examined in the light of different theories, particularly 
those of Skaupy and Lewis. 
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DIHYDRORESORCINOLS PART III. THE CONDENSATION 
OF ALDEHYDES WITH CYCLOHEXANE-SPIRO* 
CYCLOHEXANE-3:5-DIONE. 

By 

RANCHHODJI DAJIBHAl DBSAI. 

In continuation of the author’s work on dihydroresorcinols [J.C.S.T. 
(1932), 1079. also in press.] it was thought interesting to condense the 
spiro compound, cyclohexane-spiro-cyclohexane- 3:5-dione (1) with 
aldehydes in order to see how far its behaviour resembled that of 
dimethyldihydroresordnol, as it has, sometimes, been observed that the 
derivatives of cyclohexane differ chemically from their dimethyl 
analogues. [Compare Desai J. C.S. (1932) 1081 ; Beesley Ingold and 
Thorpe, J.C.S. (1915), 1081 ; Qudrar-i-Khuda. J.C.S. (1929), 201.] 

The action of benzaldehyde and salicylaldehyde on the dione (I) at 
the ordinary temperature, in presence of piperidine as a condensing 
agent, gave benzal-bis-cyclohexane-spiro-cyclohexane-3 :5-dione (II) and 
salical-bis-cyclohexane-spiro-cyclohexane-3;5-dione (III). Under the 
influence of dehydrating agents like acetic anhydride, glacial acetic acid 
or gaseous hydrogen chloride, the compound (II) gave rise to 2-spiro- 
cyclohexaue-4: 5-diketo-7-spiro-cyclohexane-9-phenyl-octahydroxanthene 
(IV). The dehydration of the salical derivative (III) can give rise to, 
either, the octahydroxanthene derivative (V) or the pyran derivative 
(VI). 
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densed with the dione (I), the acetyl-salical-bis-cyclohexane-spiro- 
cyclohexane-3: 5-dione (VII), which is first formed, j-jadergoes dehydra- 
tion to the xanthene derivative, which is formed* Di’'^the acetylation 
of(V). 


[ 


Co-CH, ^ 

CH< >C< >CH| 

/ CO-CHj CHi-CH, 

)ch/ 

/ \ ^CO-CHs. ^CHs-CHj ^ 

CO.CH 3 * 

VII. 


The G)ndensation of salicylaldehyde with the dione (l) in presence 
of gaseous hydrogen chloride as a condensing agent took a different 
coarse, and a scarlet compound was formed. This was found to 
be 2-spiro-cyclohexane-4-keto-tetrahydrobenzo-pyranol-anhydrochloride 
[(VIII) or (VIII)A] . Of the two alternative formulae (VIII) or (VIII, A), 
the latter is preferred because the presence of the Ortho-quinonoid 
grouping in the benzene nucleus explains satisfactorily the colour of the 
anbydrochloride. 

Cl 


CHj O 

CH*-CH,^ , 

CH,< >C ■ 

CH-CH, 


CHj 


CO CH 
VIII. 

Cl 


CH,< 



The formation of the anbydrochloride (VIII,A) must have involved 
the intermediate formation of salicylidene-cyclohexane-spiro-cydohexane- 
3 : 5-dione (IX), but attempts to prepare it by the condensation of 
salicylaldehyde with the dione (l) either alone or under the influence of 
various alkaline as well as acid catalysts failed. Efforts w^e, then 
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made to prepare it by the alkaline hydrolysis of (VIII, A) ; but the 
anhydrochloridd’ v|gs found to be extraordinarily resistant to the 
hydrolytic actioii'of Caustic alkali. The only product that could be 
isolated was the free base (X) corresponding to the anhydrochloride. 
Thus the behaviour of cyclohexane-spiro-cyclohexane-3: 5-dione, was 
similar to that of dimethyldihydroresorcinol, so far as the condensation 
of benaldehyde and salicyl-aldehyde was concerned. 


CHs-CHs CH2-C0^ 

CH,< >C< >C-CH 

CHj-CH* CHa-CO 


/ \ 


OH 


IX. 

CHj O-OH 


CIIj-CHs 
CH2< ^ >C 
CHa-CHa 

HaC' 


.It 


CO CH 
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Experimental. 

Cyclohexane-Spiro-cyclohexane-3:5-dione was prepared by the 
method of Norris and Thorpe [ J. C. S. (1921), 1205 ] . When its al- 
coholic solution was treated with an excess of [ 40% ] formaldehyde 
solution at ordinary temperature, tnethylene-bis-cyclohexane-spirO‘ 
cyclohexane-y.S-dione was immediately precipitated, and melted at 
206® according to the above authors. 

2-SpirO‘Cyclohexane-4: 5~diketo-7-spiro-cyclohexane-octahydroxan- 
thetie. The above methylene derivative (1 g.) was heated with acetic 
anhydride (5cc.) on a free flame for 2 hours, and the excess of the 
anhydride decomposed by adding water. The precipitated solid was 
crystallised from dilute alcohol when white, prismatic needles melting 
at 215® were obtained. It was soluble easily in acetone, and glacial 
acetic acid, but sparingly in benzene (found C, 77'8 ; H, 8’6 ; Caj HjoOt 
requires C, 78-0 ; H, 8-47 percents). 

(II) Benzal-bis-cyclohexane-spiro-cyclohexane'l \S-dione. 

A mixture of benzaldehyde (2 g.), cyclohexanespiro-cyclohexane-3:5 
dione (3’5 g), dry benzene ( 25 c.c. ) and piperidine (4 drops) was kept at 
the ordinary temperature for 12 hours. The residue left after remov- 
ing benzene under suction, was crystallised from dilute alcohol when 
lustrous needles melting at 132-133® were obtained. Its alcoholic solu- 
tion gave red colouration with ferric chloride solution. ( fdund C, 77-6 : 
H, 8-1 ; Cm Hm 0* requires C, 77»7 ; H, 8*0 percents). 
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2-Spiro-cycloh€xaneA:5-diketo-7-spiro-cycloh€xane-9-phenyUocta- 
hydroxanthcne (IV). When the above com pound was heated 

with acetic anhydride (5 c.c.) on a free flame for 10^5^tS?inutes, and the 
excess of the anhydride decomposed with water, a solid was precipitated. 
When crystallised from alcohol, the octahydroxantliene derivative was 
obtained in flat, prismatic needles, melting at 188-189®. This substance 
did not give any colouration with ferric chloride and was insoluble in 
Sodium Carbonate solution ( found C, 80-6 ; H, 8T ; C29 H34 O3 requires 
C, 80-9 ; H, 7*9 ; percents ). 

SalicahhiS'Cyclohexane-spiro-cycloliexane-Z\5‘dione (ill). A mixture 
of salicyl-aldehyde (2g), cyclohexane-spiro-cyclohexane 3:5-dione (3*5g.), 
dry benzene (20 c.c.) and piperidine (4 to 5 drops) was left at the room 
temperature for 12 hours. The benzene was removed at the pump, and 
the solid crystallised from dilute alcohol, when white needles melting at 
185® were obtained. It dissolved in Sodium Carbonate solution, and its 
alcoholic solution gave violet colouration with ferric chloride ( found 
C, 74*9 ; H, 7*62 ; C29 H3G Os requires C, 75*0 ; H, 7*76 percents). 

2-Spiro^cyclohexaneA: S-diketo-7 -spiro-cyclohexane -9-0- hydroxy- 
phenyl-octahydro-Xanthene (V). The above compound (Igm.) was 
boiled with glacial acetic acid (iSc.c.) for 3-4 hours ; on dilution, white 
needles melting at 193-194® were obtained. This substance also gave 
violet colouration with ferric chloride and was soluble in sodium car- 
bonate solution. It was also formed by saturating its absolute alcoholic 
solution with dry hydrogen chloride, and keeping the mixture over- 
night ( found C, 77.7 ; H, 7.8 ; C29 H34 O4 requires C, 78*0 H, 7*6 
percents). 

The acetyl derivative was prepared by heating either the com- 
pound (ill) or (V) with acetic anhydride for half an hour on a sand- 
bath. The excess of acetic anhydride was decomposed with water, and 
the solid crystallised from dilute alcohol, when prismatic needles melt- 
ing at 183-184® were obtained. It did not give colouration with ferric 
chloride (found C, 76*1 ; H, 7*6 ; C31 H36 O5 requires C, 76*2 ; H, 7*5 
percents ). 

A cetylsalical-his-cyclohexane-spiro-cyclohexane-Z\S-dione (VII). A 
mixture of acetylsalicyl-aldehyde ( l*2g. ) cyclohexane-spiro-cyclohex- 
ane-3;5-dione (l*8g.), dry benzene (10 c.c.) and piperidine (3 to 4 drops) 
was kept at ordinary temperature for 12 hours. The solid, left after 
the removal of benzene was crystallised from dilute alcohol, when 
white needles melting at 190® were obtained. Its alcoholic solution 
gave brown colouration with ferric chloride solution ( found C, 73*4 5 
H, 7*7; C31 Has Oe requires C, 73*5 ; H, 7*5 ; percents). 

When this compound was dehydrated by means of acetic anhy- 
dride or glacial acetic acid, the resulting product melted at 183-184®, 
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and was identified as the acetyl derivative of (V), by means of mixed 

m. p. . I 

2-Spirocyc^6^xaneA-keto-tetrahydrobenzo-pyranolanhydrochlori- 
de (VIII, A). A solution of cyclohexane-spiro-cyclohexane-3:5-dione 
(lg.)iand salicylaldehyde (0'7g.) in methyl alcohol (lOc.c.) was saturated 
with a rapid current of dry hydrogen chloride at 0°. The solution be- 
came dark-red and viscous, and on keeping overnight, deep-red crystals 
were deposited. These were filtered ofif, and washed on the filter paper 
with methyl alcohol saturated with dry hydrogen chloride. The sub- 
stance did not melt below 300®, and began to decompose on exposure 
to moist air. It was sparingly soluble in usual organic solvents. The 
sample for analysis was dried in a vacuum over caustic potash ( found 
C, 71-3 ; H, 64; Cl, 11-5, Cia Hw Oj Cl requires C, 714 ; H, 6-28 ; Cl, 
11-7; percents). 

The Anhydrobase was prepared by adding sodium acetate solution 
to the warm solution of the anhydrochloride in a large excess of ethyl 
alcohol. The pale pinkish powder that was precipitated was filtered 
ofif, and washed alternately with water, alcohol, and ether. Sparingly 
soluble in almost all the organic solvents, the substance charred at 
about 300® without melting. The original deep-red colour of the anhy- 
drochloride was restored if it was left in contact with methyl alcohol 
saturated with dry hydrogen chloride. The anhydrobase was recovered 
unchanged after heating with a concentrated solution of alcoholic 
caustic potash (found C, 75"8; H, 7-2 ; Cjg Hs© Oj requires C, 76’0; 
H, 7-0 percents ). 

The above work was carried out at the Imperial College of 
Science and Technology, London, and I express my grateful thanks to 
Prof. J. F. Thorpe C. B. E., F. R. S., for his kind interest and encour- 
agement, to the Bombay University for the award of a Scholarship, 
and to the Chemical Society, London, for a grant that partly defrayed 
the cost. 

Muslim University, 1 
Aligarh. ) 



NITRIFICATION OF OIL CAKES IN THE TYPICAL 
SOILS OF THE BOMBAY PRESIDENCY 
By 

D. L. SAHASRABUDDHE, M. Ag., M. Sc., 

AND 

D. H. GOKHALE, M. Ag. 


1. Introduction. 

Nitrogenous manures are important and their value is usually 
judged by the percentage of Nitrogen they contain but the real value of 
such a manure can be judged by the rate at which the nitrogen be- 
comes available to the crop. Nitrogen is generally taken up by plants 
in the form of nitrates. The rate of nitrification may therefore be taken 
as a measure to find out the value of a nitrogenous manure. The rate 
of nitrification depends not merely on the nature of the organic matter 
but also on the nature of the soil to which the nitrogenous manure is 
applied. The value of the oil-cakes used as manure depends on the 
per cent, of nitrogen and also on the rate of nitrification. The latter may 
vary according to the nature of the soil. 

In India nitrification of green manures has been worked by Joshi 
( 1919 ) and the nitrification of oil-cakes like the Tilli ( sesamum ori- 
entale), Karanj (Ipomea glabra), Castor Linseed etc., on typical 
soils of Central Provinces and Berar was worked by Plymen and Bal 
( 1919 ). They found that the rate of nitrification was different for 
different oil-cakes and for the same oil-cake it varied with the kind of 
soil. The object of the work described in this paper was to study the 
rate of nitrification of some important oil-cakes on the typical and im- 
portant soils of the Bombay Presidency. The oil-cakes selected were 
the (l) Groundnut cake, (2) Castor cake and (3) Safflower cake and 
the soils used were the (l) Medium Black soil derived from the trap 
(Poona District), (2) Laterite soil from the Belgaum District and 
(3) the Goradu alluvial soil of the Kaira District. 

The following figures indicate the nature of the sniio, 



NITRIFICATION OP OIL CAKES 


69 


Table No. 1. 


" 7 

Medium Black 
soil. 

1 

Laterite 

soil. 

Goradu 

soil. 

Maximum water holding 

% 

% 

% 

capacity. 

48 

38 

20 

Sticky point ( Moisture at ) 

26-4 

16-7 

6-4 

Retentive portion. 

66 

49 

28 

Nonretentive portion. 
Capillarity rise in Centimeters. 

34 

51 

72 

3 hours. 

2-5 

7-5 

12-1 

3 days. 

42-4 

59-8 

74-5 

5 days. 

70-1 

80-1 

80-2 

8 days. 

106-2 

97-5 

83-8 

Loss on Ignition. 

11-49 

8-35 

4-30 

Lime ( CaO ) 

6-15 

0-17 

1-42 


The composition of the oil-cakes used was as follows. 
Table No. 2. 



Safflower 

cake. 

Per cent. 

Groundnut 

cake. 

Per cent. 

Castor 

cake. 

Per cent. 

Moisture. 

9-95 

3-62 

4-55 


On oven dry matter 

Ether Extract. 

4-59 

10-53 

5-13 

^Albuminoids. 

32-25 

53-57 

25-18 

Woody fibre. 

16-72 

4-40 

9-54 

Other Carbohydrates. 

29-21 

23-53 

49*97 

*Containing Nitrogen. 

5-16 

8-57 

4-03 


2. Plan of Experiments. 

In order to ensure even sampling of the oil cakes, a sample of 
each was passed through a handmill twice before it was taken for 
experiment. The uniformly ground sample was then sterilized in an 
Autoclave at 120®C. for an hour and then mixed with the soil. 

Three sets for three dififerent soils were arranged each containing 
five trays filled with 1000 grams of soil which was previously sampled 
and passed through 1 mm. sieve. Of the five trays the first received 
3% Safflower cakoi the secx)nd received 3% Groundnut cake, the third 
received 3% Castoi: cake and the fourth received a sample of 3% fat- 
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free Groundnut cake for comparative observations and to note if either 
the presence or absence of the high percentage of ‘in the cakes af- 
fected the nitrifiability of the cakes. The fifth tray<was the Control 
and received no cake. 

Two more similar sets — one for the Laterite and the other for the 
Goradu soil — were filled up. A thorough mixing up was ensured by a 
number of nitrogen determinations from each of the trays. 

At the start of the experiment moisture equivalent to 50% of the 
maximum water holding capacity of the respective soils (giving the 
optimum conditions of moisture ) was added and evenly distributed by 
sampling. The loss of moisture due to normal evaporation was made 
up twice every week in order to maintain uniform moisture conditions. 
All trays were kept within a narrow limit of varying temperature 
namely between 27® and 30®C. 

All the samples were analysed every fortnight and the following 
determinations were made ; — 

1. Nitrogen in all forms including 

(a) Total nitrogen. 

(b) Ammoniacal Nitrogen. 

(c) Nitrate and Nitrite Nitrogen. 

3. Method of Analysis. 

(a) Total Nitrogen, 

20 grams of a sample soil was treated according to the Official 
Methods of Analysis (1921). 

(h) Ammoniacal Nitrogen, 

SO grams of the soil sampled was shaken with a solution of 
Sodium Chloride for half an hour and an aliquot portion of the extract 
was distilled over Magnesium Oxide and Ammonia was estimated as 
usual (McLean and Robinson (1924) )• 

( c) Nitrate and Nitrite Nitrogen, 

The Griess Ilosway method for the determinations of nitrites and 
the Phenol Disulphonic acid method for the determinations of the 
nitrates were employed. In both cases the standard Tinto-meter glasses 
were used for matching the developed colour. 

It was found that the extracts of the samples with Groundnut 
cake were turbid on account of the fine suspended matter and the 
extracts with Safflower cake were coloured yellow. Thi? interfere 
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with the estimations and therefore the following method suggested by 
Syme (1909) Whs used to remove the difficulty ; — 

About 50 Tjc. of the soil extract was heated to about 50^ to 
60^C. and treated with 1 c.c, of dilute (l to 5) Sulphuric acid followed 
by an excess of Potassium permanganate (5 to 10 grams dissolved in a 
litre) which is added from a burette. The extract is heated for 15 
minutes on a water bath, more Potassium permanganate solution being 
added from time to time if required. The whole is filtered and the 
filtrate made slightly alkaline with Sodium Carbonate and evaporated 
to dryness on a water bath. The residue is taken up with water and 
filtered and the filtrate is made up to 50 c.c. and the Nitrates estimat- 
ed as usual. In such a case the nitrites originally present turned into 
nitrates. 

4. Nitrogen Changes of Oil Cakes in Soils. 

Of all the chemical changes that take place during the process of 
nitrification of the nitrogenous organic matter in the soil, am mollific- 
ation marks a very definite and readily perceptible change. The 
estimation of ammoniacal nitrogen of the samples at regular intervals 
of time would give a fair idea with regard to the comparative rates of 
decomposition of the samples of oil-cakes used in the experiment. The 
three different sets with the three different soils have given appreciably 
different results and therefore it is proposed to examine them separate- 
ly. 

In all 8 determinations at regular stages w’ere made including the 
observations at the start and extending over a period of 100 days. 

{a) Medium Black Soil. 

Table No. 3. 

Milligrams of ammoniacal nitrogen per 100 grams of oven dry soil. 


Time. 

Groundnut 

Cake. 

Ordinary. 

Groundnut 

Cake. 

Fat-Free, 

Safflower. 

Cake. 

Castor 

Cake. 

Control 

0 days. 

0-51 

0-53 

Trace. 

Trace. 

Trace. 

14 days. 

6-12 

5-86 

2-70 

2-41 

0-45 

28 days. 

11-19 

10-38 

5-00 

4-54 

0-94 

42 days. 

16-40 

15-34 

8-08 

7-28 

1-24 

56 days. 

28-23 

26-21 

12-45 

11-60 

1-64 

70 days. 

49-72 

37-56 

18-26 

16-31 

1-59 

84 days. 

71-39 

47-13 

21-91 

22-18 

1-62 

100 days. 

92-21 

64-35 

26-65 

27-40 

1-51 
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The figures presented in the above table show clearly enough the 
different degrees of ammonification in the different sarnies of oil cakes 
used. Taking the Groundnut cake, we find the amftioniacal nitrogen 
content of the sample is increased day after day until at the end of 100 
days, 92 milligrams of ammoniacal nitrogen is found per 100 grams of 
oven dry soil. If we examine the figures for all different stages at 
which the samples were analysed it can be seen that there is a gradual 
rise in the ammoniacal nitrogen contents throughout. 

In the case of the fat-free Groundnut cake the ammonification is 
appreciably lower than the ordinary cake. This suggests that either 
the removing of fat results in the lowering of the rate of decomposition 
or that the extraction of the fat by Ether might have affected an anti- 
biotic condition if ammonification is regarded as a bio-chemical change. 
Playmen and Bal (1919) have not found the fat-free Tili cake Inferior 
to the ordinary cake in their experiments where they seem to have 
made a comparative study of the ordinary Tili cake and the fat-free 
Tili cake as has been done in the case of Groundnut cake in these 
experiments. The comparative study made here suggests that the 
process of ammonification is not a purely chemical process. If it were 
so there should not have been so much difference in the ammonifiabi- 
lity of the ordinary Groundnut cake and the fat-free Groundnut cake 
because these two samples are under precisely identical conditions 
otherwise. Taking also the view that ammonification is an auto- 
catalytic change we find that both the samples had a fairly equal start 
and the differences brought about in the later stages were due to other 
non-chemical influences. There is a very important suggestion made 
by Subramhanyan (1925) that ammonification is an enzyme action. It 
is quite probable from this point of view that the enzymes present in 
the Groundnut cake were either destroyed in the process of extraction 
by Ether or were extracted along with the fat. 

Considering next the figures obtained in the case of the Safflower 
cake and the Castor cake it can be seen that both of them are slow 
and compete closely in the extent of decomposition. The Safflower 
cake is richer in nitrogen content by 1% than the Castor cake but is 
slightly slower in ammonification because it contains 16% woody fibre 
as against 9% in the Castor cake (Table No, 1). The Groundnut cake 
of course contains the lowest amount of woody fibre being only 4% 
which also speaks in favour of its rapid decomposition. 

In presenting the nitrification figures they are given as nitrogen 
nitrified per 100 grammes of the original total nitrogen present in the 
various samples, because these figures would be easily comparable 
although the percent of nitrogen may be different in different oil-cakes, 
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Table No. 4. 

( Nitrification of various oil cakes. ) 

Nitrified nitrogen per 100 grammes of the total nitrogen present. 


Time. 

Groundnut 

Cake. 

Ordinary. 

Groundnut 

cake. 

Fat-free. 

Safflower 

cake. 

Castor 

cake. 

Control 

0 days. 

0-55 

0-52 

0*43 


0-50 

14 days. 

2-42 

1-74 

2-10 

2-14 

M2 

28 days. 

5-13 

3-96 

4-35 

4-98 

1-54 

42 days. 

9-44 

6-72 

6-38 

8-08 

2-13 

56 days. 

17-26 

10-52 

8-62 

11-44 

2-83 

70 days. 

25-52 

16-81 


16-28 

3-21 

84 days. 

33-64 

27-20 

16*22 

20-24 

3-22 

100 days. 

41-82 


20-10 

24-33 

3-19 


A glance at Table No, 3 shows the different degrees of nitrification 
of the different oil cakes. They stand just in the same order as they 
stood in the ammonification process and therefore there are reasons to 
suppose that there is some inter-depending connection between ammoni- 
fication and nitrification although Lipham and Burges (1917) say 
that : — 

** The ammonifiability data of fertiliser nitrogen in soils are not 
useful indication of nitrifiability data on the same fertiliser and on the 
same soil.*' 

Thus 41% of the total nitrogen in the ordinary Groundnut cake is 
nitrified in a period of 100 days while only 34% of the total nitrogen in 
the fat- free Groundnut cake is oxidised within the same period. Even 
if the Blanks which are common to all the samples are deducted the 
comparative value remains the same. It is again indicated here that 
either the extraction of oil cake or the method of extraction inhibits the 
process of nitrification. 

The SafHower cake is as slow in nitrification as it was in the 
ammonification and only 20% of its total nitrogen is nitrified. The 
Castor cake nitrifies to the extent of 24% and therefore supplies a little 
more available nitrogen than the Safflower cake. 

{b) Laierite Soil. 

The same samples of oil cakes show a marked difference both in 
ammonification and nitrification in the Laterite soil. The following 
table makes this dear. 
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Table No. 5. 

Ammonification of various oil cakes in the Latajrite soil. 


Milligrams of ammoniacal nitrogen per 100 grams of oven dry soil. 


Time. 

Groundnut 

Cake, 

Ordinary. 

Groundnut 

Cake, 

Fat-free. 

Safflower 

Cake. 

Castor 

Cake, 

Control 

0 days. 

0-49 

0-51 

Trace 

Trace 

Trace. 

14 days. 

2-31 

1-88 

0-86 

0-66 

Trace, 

28 days. 

8-86 

6-54 

2-46 

2-23 

0-29 

42 days. 

15-54 

12-18 

5-17 

4-87 

0-40 

56 days. 

24-28 

18-30 

7-79 

7-63 

0-38 

70 days. 

33-16 

23-82 

10-11 

10-42 

0-37 

84 days. 

41-82 

29-04 

13-26 

14-80 

0-44 

100 days. 

49-45 

34-70 

15-40 1 

17-40 

0-36 


Here the ammonifiability is far lower than that obtained in the 


Medium Black soil. This is another reason to support the view that 
the process of ammonification is neither purely chemical nor is it 
purely an enzymic action. If it were purely a chemical one the 
condition of moisture and time would have given the same amount of 
ammonification even in this soil. Even if it were an enzymic action, 
all the samples except the fat-free Groundnut cake had the enzymes 
safe and they would act in this soil as well. These observations do hmt 
that the soil exerts a very considerable influence on the ammonification 
as well as nitrification and this influence is in all probability a bio- 
chemical one. 

The general figures in the above table leave no doubt that the 
Laterite soil is biologically very poor or at least poorer than the 
Medium Black soil. 

Even in the case of nitrification the figures in this soil are very 
low and the samples stand in the same order as in the case of ammoni- 
fication. 

Table No. 6. 

Nitrification of various oil cakes in the Laterite soU. 


Percent of nitrified nitrogen of the total nitrogen present. 


Time. 

Groundnut 

Cake, 

Ordinary. 

Groundnut 

Cake. 

Fat-free. 

Safflower 

Cake, 

Castor 

Cake. 

Control, 

0 days. 

0-45 

0-31 1 

0-21 1 

0-38 

0-23 

14 days. 

1-83 

2-01 

1-58 

1-67 

0-27 

28 days. 

4-54 

4-77 

2-86 

3-06 

0-26 

42 days. 

8-22 

-8-87 

5-19 

5-48 

0-28 

56 days. 

13-76 

12-79 

8-80 

8-93 

0*36 

70 days. 

19-04 

16-81 

13-09 

13-42 

0*31 

84 days. 

24-39 


16-56 

■ 17-02 

0-28 

100 days. 

29-57 

25-65 1 

18-96 

20-40 

0*28 










mURIFlCATIOK OF OIL CAKES ^5 

The ordinary Groundnut cake nitrifies only to the extent of 29% of 
its total nitrogen, while the fat-free Groundnut cake nitrifies to the 
extent of 25%. The corresponding nitrification figures in the Medium 
Black soil are 41% and 34% respectively, showing a large drop in 
nitrification. The Safflower cake and the Castor cake are close to each 
other as in the Medium Black soil, the Castor cake being slightly better 
than the Safflower cake. The woody fibre in the Safflower cake is 
clearly a handicap in its nitrification, 

(c) Goradu Soil, 

The same oil cakes added to the Goradu soil showed interesting 
results. The Goradu soil is distinctly superior to the Laterite soil 
although it stands below the Medium Black soil. The idea that the 
lime content of the soil and its biological activity has some correlation 
gains support from these results. The lime percent in Goradu soil is 
double that of Laterite soil. The following table presents figures on 
the ammonification of oil cakes. 

Table No. 7, 

( Ammonification of various oil cakes in the Goradu soil ). 

Milligrams of ammoniacal nitrogen per 100 grams of oven dry soil. 


Time. 

Groundnut 

cake. 

Ordinary, 

Groundnut 

cake. 

Fat-free. 

Safflower 

cake. 

Castor 

cake. 

Control, 

0 days. 

0-32 

0-31 

Trace 

Trace 

Trace 

14 days. 

3-18 

1-83 

0-82 

0-54 

0-34 

28 days. 

7-41 

4-71 

1-43 

1-03 

0-42 

42 days. 

14-36 

9-36 

4-56 

3-23 

0-51 

56 days. 

23-53 

14-52 

8-89 

5-16 

0-52 

70 days. 

36-19 

24-41 

14-38 

11-20 

0-49 

84 days. 

47-45 

32-12 

18-92 

16-28 

0-43 

100 days. 

58-26 

40-80 

1 

24-14 

19-82 

0-36 


The ammonification is fairly rapid in this soil though by no means 
equal to that in the Medium Black soil. The fat free Groundnut cake 
is found to be distinctly inferior material throughout the experi- 
ments with all the types of soil. The only point of importance 
here is that the Safflower cake is better than the Castor cake in this 
soil in spite of its high woody fibre content. 

A comparative table for all the soils showing the extent of am- 
lBpnifi(?ation after 100 days ^ives a better idea» 
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Table No. 8 

{ Comparative study of ammonification of various oil cakes in the 
three different soils.) 

Milligrams of ammoniacal nitrogen per 100 grams of oven dry 

soil. 


Time 

Groundnut 

cake. 

Ordinary. 

Groundnut 

cake. 

Fat-free. 

Safflower 

cake. 

Castor 

coke. 

Control. 

The Medium 
Black Soil. 

100 days. 

The Laterite Soil. 

92-21 

64-35 

26-65 

27-40 

1-51 

100 days. 

The Goradu Soil. 

49-45 

34-71 

15-40 

17-40 

0-36 

100 days. 

58-26 

40-80 

24-14 

i 

19-82 

1 

0-36 


The figures on nitrification are also interesting because they prove 
the superiority of the Goradu soil over the Laterite soil. The Safflower 
cake is more suitable than the Castor cake for the Goradu soil is again 
confirmed by the figures on the nitrification as under ; — 


Table No. 9 

( Nitrification of various oil cakes in the Goradu soil. ) 
Percent of nitrified nitrogen of the total nitrogen present. 


Soil and 
Time. 

Groundnut 

cake. 

Ordinary. 

i 

Groundnut 

cake. 

Fat-free. 

Safflower 

cake. 

Castor 

cake. 

ControL 

0 days. 

0-32 

0-41 

Trace 

Trace 

Trace 

14 days. 

1-40 

1-24 

0-72 

0-38 

0-26 

28 days. 

3-68 

2-93 

1-62 

1-38 

0-38 

42 days. 

8-29 

6-83 

3-46 

2-53 

0-41 

56 days. 

14-13 

12-54 

6-29 

5-18 

0-47 

70 days. 

20-75 

18-22 

12-30 

12-62 

0-39 

84 days. 

27-17 

24-04 

15-82 

17-30 

0-34 

100 days. 

32-95 

29-82 

19-52 

17-30 

0-36 


A comparative table for the nitrification of all ‘ tfie oil cakes after 
a period of 100 days could be presented as follows 
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Table No. 10. 

(Comparative study of nitrification of various loil cakes in diflferent 
soils.) 

Percentage of total nitrogen nitrified. 


Soil. 

i Groundnut 
cake. 
Ordinary. 

Groundnut 

cake. 

Fat-free. 

Safflower 

cake. 

Castor 

cake* 

Control. 

The Medium 
Black. 

41-82 

34-40 

20-10 

24-33 

3-19 

The Laterite 

29-57 

25-65 

18-96 

20-40 

0-28 

The Goradu 

1 

32-95 

29-82 

19-52 

17-30 

0-36 


Thus the study of the nitrification of '.the different oil cakes in the 
different soils shows the marked differences in the availability of 
nitrogen of the various materials added to the soil and at once gives us 
the idea about the efficiency of the material added as manure. This 
also clearly shows that merely a high percentage of nitrogen in a sub- 
stance does not mean much if the rate of its availability is not known. 
Similarly the experiments show also the marked difference in the 
soils, and suggest that the biological activity of the soils is perhaps a 
more important factor than the physical and the chemical properties. 

5. The results so far examined could be summarised as follows : — 

1. The Groundnut cake is the most easily nitrifiable material of 
the oil cakes used in the experiments. 

2. The fat-free Groundnut cake is distinctly inferior in nitrifica- 
tion than the ordinary Groundnut cake. 

3. The Safflower cake and the Castor cake compete very closely 
and if;^a comparison has to be made, the Castor cake nitrifies better 
than the Safflower cake in the Medium Black soil and the Laterite 
soil while the Safflower cake stands better in the Goradu soil. 

4. Ammonification and nitrification show a close relation. 

5. Of the soils examined the Medium Black soil is the most 
active. The Goradu soil comes next and the Laterite soil stands last. 

6. The Loss of Nitrogen, 

Although under an anaerobic conditions there is no loss of nitrogen 
during the process of decomposition according to Subramahanyan 
(1927) we find that this is by no means the case under aerobic condi- 
tions. Joshi {I9l9y observed such a loss during the study of bioche- 
mical decomposition of Cowduaag and Urine, and remarked 
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“ Under aerobic conditions there was loss in all cases but as the 
figures for the loss of moisture under these conditions lyere not accu- 
rately determined before hand no opinion can be expressed as to the 
relative loss of nitrogen from each of the materials,** 

But at another place the same worker remarks that he did not 
find any loss of nitrogen in the decomposition of organic matter, 

A remarkable loss of nitrogen has been found during the experi- 
ments on the nitrification of oil cakes so far examined. The loss 
varied with the nature of the oil cakes as well as with the nature of 
the soil. The following table gives the figures of total nitrogen as 
obtained at various stages of nitrification in the Medium Black soil : — 

Table No. 11. 

The total nitrogen of various oil cakes at different stages of nitri- 
fication. 

Milligrams per 100 grams of oven dry soil. 


Days, 

Groundnut 

cake. 

Ordinary. 

Groundnut 

cake. 

Fat-free. 

SalHower 

cake. 

Castor 

cake. 

Control, 

0 days. 

413 

443 

314 

280 

169 

14 days. 


443 

315 

278 

169 

28 days. 

413 

440 


279 

168 

42 days. 


441 

312 

276 

168 

56 days. 

408 

440 

310 

273 

168 

70 days. 


438 

310 

273 

168 

84 days. 

382 

436 

308 

271 

167 

100 days. 

364 

434 

304 

269 

167 

Net Loss. 

49 

9 

10 

11 

2 


The loss of nitrogen in the ordinary Groundnut cake sample is the 
greatest. As many as 48 milligrams are lost in a period of 100 days. 
Other oil cakes lose comparatively small quantities. Thus the Safflower 
cake loses only 10 milligrams and the Castor cake 11 milligrams dur- 
ring the same period. The control loses only 2 milligrams. The fat- 
free Groundnut cake shows particulary interesting results inasmuch 
as it loses only 9 milligrams showing the smallest loss. The reason 
for the loss of total nitrogen is probably the process of denitrification 
that always goes on in the soil when nitrates accumulate to a certain 
limit as explained by Warrington (1892). If denitrification is also a 
bio-chemical change, the removal of oil from the .Groundnut cake 
retards this activity also. 
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The loss of nitrogen is different with different soils. The lighter 
the soil the ggreater the loss. The following table gives the total 
nitrogen as obtained in the Laterite soil at various stages : — 

Table No. 12. 

The total nitrogen of various oil cakes at diflFerent stages of 


nitrification in the Laterite soil. 
Milligrams per 1 00 grams of oven dry soil. 


Days. 

Groundnut 

cake. 

Ordinary. 

Groundnut 

cake. 

Fat-free. 

SafHower 

cake. 

Castor 

cake. 

Control. 

0 days. 

358 

388 

284 

224 

117 

14 days. 

358 

388 


225 

118 

28 days. 

351 

386 


225 

117 

42 days. 

356 

387 


224 

117 

56 days. 

342 

384 



116 

70 days. 

338 

378 ! 

279 

216 

117 

84 days. 

321 

374 

274 

215 

116 

100 days. 

303 


272 

215 

116 

Net loss 

55 

15 

12 

9 

1 


The increased loss in the Groundnut cakes amples is conspicuous 
in the Laterite soil. The other samples do not show much difference 
as compared to the Medium Black soil. 


The figures for total nitrogen in the Goradu soil confirm the 
observation made above. The figures are presented in the following 
table ; — 


Table No. 13. 

The total nitrogen of various oil cakes at different stages of nitri- 
fication in the Goradu soil. 


Milligrams per 100 grams of oven dry soil. 


Days. 

Groundnut 

cake. 

Ordinary. 

Groundnut 

cake. 

Fat-free. 

Safflower 

cake. 

Castor 

cake. 

Control. 

0 days. 


320 


158 

48 

14 days. 

290 


181 

158 

48 

28 days. 

289 

319 

181 

156 

47 

42 days. 

285 

318 

178 

157 

48 

56 days. 

278 

316 

179 

154 

47 

70 da3rs. 

268 


178 

154 

46 

84 days. 

252 

302 

176 

150 

46 

100 days. 

mmm 


174 

150 

46 

Net loss. 

65 

20 

6 

8 

2 
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A comparative study of the different soils and different samples of 
oil cakes will give a clear idea for which the following^ table will be 
useful ; — 


Table No. 14, 

( A comparative study of the loss of nitrogen in different soils with 
diflferent oil cakes. ) 

Milligrams of total nitrogen lost per 100 grams of oven dry soil in 
a period of 100 days. 


Soil. 

Groundnut 

cake. 

Ordinary. 1 

Groundnut 

cake. 

Fat-free. 

1 

Safflower 

cake. 

Castor 

cake. 

Control. 

The Medium Black. 

48 

1 

9 

10 

n i 

2 

The Laterite. 

55 

15 

12 

9 1 

1 

The Goradu. 

j 65 

20 

6 

8 ! 

i 

2 


Thus the loss of nitrogen in the Groundnut cake is found to be 
the greatest in all the soils. If soils are compared, the Goradu soil 
loses comparatively more nitrogen than the Medium Black and the 
Laterite soils. 

The loss is chiefly found to be considerable when large quantities 
of nitric nitrogen begin to accumulate. 
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ACTION OF ACETIC ANHYDRIDE AND SODIUM ACETATE 
ON THE ANHYDRIDES OF P-ARYL-GLUTACONIC 

acids 

FORMATION OF GLUTACONYL-ACETIC ACIDS. 

By 

DATTATRAYA BALKRISHNA LIMAYE AND VISHNU MAHADEV BHAVE. 
Introduction : — 

Based on an earlier observation by one of us a simple method has 
been developed in this laboratory of preparing a number of P-aryl- 
glutaconic acids and the formation of the corresponding anhydride 
in a typical case of p-(4-methoxy-phenyl)-glutaconic acid has been 
described in the Journal of the Indian Chemical Society /9J7, 
8,139. This anhydride titrates with alkali as a monobasic acid 
and gives a colouration with ferric chloride. In order to account for 
similar properties of the substituted glutaconic anhydrides studied by 
Thorpe and Collaborators, an hydroxy anhydride structure, as dis- 
tinguished from the “ normal,** has been suggested by them and acetyl 
derivatives have been prepared by the action of acetyl chloride on the 
OH group in some of the cases ( J. Chem. Soc. 1911, 99, 21 87 ; 79/2, 
101, 858 ). With a view to prepare a similar neutral acetyl derivative 
the action of acetic anhydride w^as first tried on the P — ( 4-raethoxy- 
phenyl)-glutaconic anhydride. It was soon observed however that acetic 
anhydride alone had no action, but that in the presence of fused sodium , 
acetate products were obtained which proved to be different from the 
expected neutral acetyl derivative. Further investigation has led to the 
discovery of glutaconyl-acetic acids and related compounds, which form 
the subject of the present communication. 

Theoretical : — 

The product obtained from p-(4-methoxy-phenyl)-glutaconic acid 
by the action of acetic anhydride and sodium acetate under conditions 
described in the experimental part, melted between 115^ to 125^C and 
was obviously a mixture. Three substances were ultimately separated 
from this : an acid M.P. 132^ C forming the main product ; a neutral 
product M.P. 112®C and a ketonic acid M.P, 125^C. Out of these 
only the acid M.P. 132^ gave a colouration with ferric chloride. The 
substance M. P. 112^ resulted from the acid M.P. 132^ by the loss 
of one molecule of CO 2 . It thus became clear that, the nature of the 
reaction was not that of the acetylation of the colour giving OH of the 
anhydride of the glutaconic acid. 
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A closer study of the properties of the three substances' revealed 


the following in>er-relation : — 
Acid M.R 132"^ 

Cl4 Hi2 O5 CO2 

Eq. wt. 260 -- 44 


Substance M.P. 112® 

Ci3 Hi3 O5 

Mol. wt. 216 



Acid M.P. 125® (Ketonic) 

Q3 Hi 4 O4 

Eqt. wt. 234 



This indicated that the acid M.P. 132® was the primary product 
of the reaction and the other two substances were by-products. It 
appeared probable that the substance M.P. 112® was a lactone of the 
ketonic acid M.P. 125® and that the substance M.P. 132® was a 
lactonic acid. It was therefore decided to determine the structure of 
the ketonic acid M.P. 125® first. 


When heated above its melting point the ketonic acid gave a 
neutral ketone Cu Hh O 2 M. P. 48®, by loss of CO 2 . This ketone 
on oxidation with chromic acid gave anisic acid, a fact which did not 
throw much light on the constitution. However when oxidised by 
Iodine in alkaline solution an acid Cn O 3 M. P. 155® was 
obtained which w^as -identified as paramethoxy-j3-methyl-cinnamic 
acid. This fixed the structure of the ketone M. P. 48® as ( 4-methoxy- 
a-methyl ) benzyl ideneacetone or in other words — a-acetonyl-a- 
( 4-methoxy- phenyl )-ethane. 

CH 3 O. Ce H 4 . C = CH.CO. CH 3 ( 1 ) 

CH3 


The oxidation reaction is similar to that of benzylideneacetone to 
cinnamic acid by alkaline hypochlorite. 

The structure of the Ketonic acid M.P. 125® could now be repre- 

^CH. CO. CHa 

seated as CH 3 O. Ce H.. 

CH. CO. CHg. COOH 
The alternative structure CH3O. CcHiC^^j^ 


was set aside as the properties of the acid did not accord with those of 
a P- Ketonic acid and the formation of a lactone, not containing a 
carbonyl group could not be explained. Moreover the structure of the 
keto acid is confirmed, as on reduction it passes into p*( 4 -methoxy- 
phenyl)-T-aceto-butyric acid which is a known substance. 
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CH*. CO. CHs 

CH.O, C. H.. ,(I„) 

Hence the action of acetic anhydride and sodium acetate on P-(4- 
methoxy- phenyl )-glutaconic anhydride can be represented as, 

p-rj 

CH, O. C<^„ ™>0 + CHs. COOH (Na)=H20 + 

CH«=COH 

P-(4-Methoxy-phenyl)-glutaconic anhydride (hydroxy form) (IV) 

CH. C=CH. COOH (Na) 

CH,0. CeH4. C< >0 

CH=COH 


p-(4-Methoxy-phenyl)-glutaconyl-acetic acid (V) 

The glutaconyl-acetic acid then gives, by! decarboxylation the 
neutral substance M. P. 112° 


^CH. C - CHs 
CHjO. C6H4. CO 


p— (4-Methoxy-phenyl)-methy- 
lene glutaconide 

(VI) 


The corresponding * Normal ’ or ‘ keto ’ form of the glutaconyl- 
acetic acid has also been isolated. Regarding this as also the effect of 
conjugation on the course of the reaction, will be reported in a future 
communication. 

The reaction has been extended to five other glutaconic 
anhydrides. 

It will be seen that the reaction resembles Perkin’s reaction for 
unsaturated acids of the cinnamic type or to be more correct the 
Gabriel’s extention of Perkin’s reaction to phthalic anhydride ( Berichte 
1893f 26, 952; 1896, 29, 2518). The parallelism is so close that 
it can be followed through almost the entire series of related compounds 
viz. 


( 1 ) 

(a) Phthalic 
anhydride. 

(b) Glutaconic 
anhydride 


( 2 ) 

Phthalyl-acetic 

acid. 

Glutaconyl-acetic 

acid. 


( 3 ) 

Methylene 

phthalide. 

Methylene- 

glutaconide. 


(4) 

(a) Dibasic 3 
Ketonic acid. 

(b) Unstable 3 
ketonic 
disbasic acid 
(not isolated). 


(5) (6) 

Acetophenone Acetophenone, 

ortho-carboxylic 
acid. 

3-4-Methoxy-phenyl-1f- Methylbenzy- 
aceto-vinylacetic acid, lidene acetone. 
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Experimental : — 

(1) Isolation of the three products formed by the action of acetic 
anhydride and sodium acetate on 4-methoxy-phenyl )-glutaconic an- 
hydride. ( IV ) 

As the P-aryl-glutaconic acids are readily converted into the an- 
hydrides by the action of acetic anhydride, it was found possible to use 
the acids themselves as starting material, provided sufficient acetic 
anhydride was used for the reaction. 

A mixture of 5 grms. of j3-( 4-methoxy-phenyl )-glutaconic acid* 

5 grms. of fused sodium acetate and 7.5 c.c. of acetic anhydride is 
heated at the temperature of boiling water bath for 7 to 10 minutes. 
The resulting red liquid is poured in 100 c.c. of water, stirred and 
allowed to stand for two hours. A brittle cake separates, it is removed 
by filtration and on purification yields an acid M. P. 132^ ( yield 3 
grms,). On leaving the filtrate over night a second crop of reddish 
crystals is obtained, separable by boiling water into an acid M. P. 125^ 
(0. 4 grams ) and a neutral substance M. P. 112‘* (0*3 grm.). The last 
two substances are more conveniently prepared from the acid M. P. 
132^; the following modification serves as a preparative process for 
the acid M. P. 132^\ 

( 2 ) ^-‘(4-Methoxyphenyl)-glntaconyl-acctic acid M. P, 132^ (V) 

After pouring the melt in water as described above about 8 c.c 

of hydrochloric acid (1.16) are added. The sticky mass that solidifies 
in about an hour is filtered off and washed. It can be purified by cry- 
stallisation from glacial acetic acid or alcohol. Best results are obtain- 
ed by exactly neutralising with normal caustic soda, filtering and pre- 
cipitating the filtrate by the addition of 10 normal caustic soda, collect- 
ing the sodium salt, washing it with small amounts of water and re- 
generating the acid by hydrochloric acid, and crystallising it from 75% 
acetic acid. The acid thus obtained melts at 132^^ without decomposi- 
tion. In alcoholic solution the acid gives a strong violet colouration 
with ferric chloride. It is insoluble in water, sparingly soluble in 
dilute acetic acid, alcohol, acetone, and benzene, and soluble in ether. 
Found C = 64*5; H = 4*6 Equivalent = 261 

Ci 4 Hi 2 Oo requires C = 64*6 ; H = 4*6 „ == 260 

It gives paramethoxy acetophenone on boiling with 15% caustic 
alkali, 

( 3 ) ^-(d-Methoxy-phenyO-T-acefo-vinylacetic acid (II) 

A clear solution of the glutaconyl acetic acid M. P. 132^ 5 grms. 
dissolved in 125 c.c. normal caustic alkali is allowed to stand over 
night and then warmed on water bath for half an hour, cooled, extract- 
ed with ether to remove some oily impurities and acidified with dilute 
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hydrochloric acid, keeping the solution cool. The solid- that separates 
is somewhat sticky and its purification requires care. ^It is first cry- 
stallised, from 75% acetic acid and then from hot water avoiding long 
boiling. The perfectly white crystals melt at 125^ with decomposition. 
Found C = 66-3 ; H = 6T5 % Equivalent = 233 

Cia Hi 4 O 4 requires C = 66*6; H-=-6*0 % Equivalent «=* 234 

The acid gives no colouration with ferric chloride. It is soluble in 
ether, benzene, chloroform acetone and alcohol, and sparingly soluble 
in acetic acid and water. 

The semicarhazone of the acid melts at 155^ with decomposition 
and titrates as a monobasic acid. Found equivalent 293. C 14 Hi? O 4 
N 3 requires equivalent 291. 

The Phenyl hydrazone of the acid melts at 165^ with decomposi- 
tion. Found equivalent 325. C 19 H 20 O 3 N 2 requires equivalent 324. 

The Oxime melts at 190^ with decomposition. 

The ethyl and methyl esters of the acid cannot be prepared by 
the Fischer-Spier method as the formation of the lactone M. P. 112^^ 
is favoured. The same can however be prepared through the silver 
salt by the ciction of alkyl iodides, but cannot be purified, as even 
distillation in vacuum gives the lactone. 

(4) 4~Methoxy‘phcnyl )-methylene glutaconide (VI) 

This lactone of [3 -( 4-methoxy- phenyl )-T-aceto-vinylacetic acid 
can be obtained as described in Exp. 1 ; or by the action of acetic 
anhydride on the ketonic acid. It is best prepared by heating 5 grms. 
of the glutaconyl-acetic acid with 10 c.c. of 30% hydrochloric acid 
over a sand bath for 2 hours and pouring the resulting solution 
in water. The solid that separates is filtered off, treated with cold 
dilute alkali, filtered, washed with water, and finally crystallised from 
alcohol. The beautiful plates with pearly lustre melt at 112^ yield 
2. 3 grms. 

Found C = 72.0 ; H = 5.7% 

C 13 H 12 O 3 requires C = 72.2 ; H ~ 5.6% 

It gives no colouration with ferric chloride. It is insoluble in water 
and dilute acetic acid, sparingly soluble in alcohol, glacial acetic acid and 
benzene, and soluble in ether and chloroform. On hydrolysis with 
alkali it gives the S-Keto acid M.P. 125*^. It does not react with 
ketonic reagents. 

( 5 ) (,4-Methoxy‘Oi-methyl-bcnzylidenc)-acetone (I) 

The acid M.P. 125^ (Exp.3) is heated above its melting point till 
the evolution of CO 2 ceases and then distilled under reduced pressure* 
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A liqui4, passes pver at ,145^ at 5 m.m. pressure. It is purified by 
redistUlation wlaen a neutral solid M.P. 48^, is obtained. 

Found C-.75-S; H. = 7-6% 

Ci2 Hi 4 O2 r^uires,, C = 75*8 ; H = 7*3% 

The SemicarhazoneMJ?. 

Found C = 63.3 ; H = 6.8% 

Ci3 Hi 7 O2 N3 requires C = 63.2 ; H = 6.9% 

The Phenylhydrazone M.P. 70^. The Oxime M.P. 107^ 

Oxidation of the Ketone : — A mixture of 2 grms. of the ketone 
M.P. 48^ and 25 c.c. of 4 normal caustic alkali is shaken for an hour 
with the addition of 9 grms. of Iodine, allowed to stand for 3 hours, 
treated with sodium sulphite, acidified and left over night. The crystals 
that separate, on purification, melt at 154® to 155®. 

Found C - 68.8 ; H = 6.1% ; Equivalent = 192 

CiiHisOa requires C = 68.76 ; H = 6.25% ; „ = 192 

This acid was identified as paramethoxy*j3 -methyl-cinnamic 
acid by mixed melting point with the known compound and by its 
conversion into the known paramethoxy-iso-propylene benzene. 

(6) 4-Methoxy^phenyl)-X -accto butyric acid (III) 

P*( 4-Methoxy phenyl )-T-aceto-vinylacetic acid (10 grms.) is 
neutralised with dilute caustic soda and reduced with the slow 
addition of 100 grms. of 4 % sodium amalgam. After 2 hours the 
solution is filtered, acidified and the separated acid purified by crystalli- 
sation first from water and then from dilute acetic acid. The acid 
melts at 104® and can be distilled under reduced pressure. 

Found C = 66. 0 ; H = 6. 6% Equi. - 235 

C13H16O4 requires C = 66. 1 ; H = 6. 8% „ = 236 

The acid was identified as the known (3-( 4-methoxy-phenyI)-)*- 
aceto-butyric acid by preparing the semicarbazone M. P. 190®, the 
Oxime M. P. 169® ( Vorlander, Annalen 1896, 294, 253, ) and the 
ethyl ester B. P. at 5 m.m. 190® to 195®, which in turn was converted 
by sodium ethoxide into anisyl dihydro resorcin a known compound 
{ Vorlander, 1. c. ). 

The reaction has been extended to five other p-Aryl-glutaconic 
acids and the various products obtained by similar methods resemble 
lu properties with corresponding compounds described above. They 
ar§, assembled in the following table. 



3. No. Substance M. P. Formula 
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INHIBITIVE POWER OF GELATINE 
By 

B. N. DBSAl and B. M. NAIK. 

Bolam and Desai (Trans. Faraday Soc., 24, 50, 1928) have 
observed that the time required for the appearance of red coloured 
precipitate from a yellow mixture of AgNOj and K 2 Cr 04 in gelatine 
decreases and its pg increases on subjecting it to hydrolysis. This 
property of preventing the precipitation of insoluble salt has been 
termed “ inhibitive power Desai and Nabar ( Journ. University of 
Bombay 1, Part II, 28, 1932 ) have shown that the inhibitive power of 
gelatine with reference to Ag^CrOi increases on decreasing the Pg of 
gelatine. Desai and Nabar ( Trans. Faraday Soc. 28, 449, 1932; also 
see Bolam and Mackenzie, ibid, 22, 151, 162, 1926 ) have further 
shown that in the yellow coloured mixture Ag^CrO^ exists in ionic 
condition. In the present paper are given the results of the study of 
precipitation of Ag 2 Cr 04 , Agl and PbL in gelatine under different 
conditions. 

{a) Preparation of Ag^CrOi in samples of gelatine of different 

Pn- 

The gelatine used in these experiments contained 1.177% ash and 
18% moisture. The inhibitive power was determined in exactly the 
same manner as before. The pg of gelatine was determined colouro- 
metrically. Samples of gelatine having different pjj were prepared by 
adding suitable amounts of acetic acid or sodium acetate. Experi- 
ments were carried out by using different equivalent amounts of the 
reactants. The results of these experiments are given in Tables I to 
VII. 



Total Volume of mixture = 20 c. c. 

Concentration of gelatine = 3%. 
pg of gelatine = 4*5. 

Column (l) c. c. of gelatine and column (2) Time of inhibition in minutes. 
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Total volume of mixture = 20 c. c. 
Concentration of gelatine = 3%. 

Pg of gelatine = 5*52 (gelatine as such). 
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Total Volume of mixture = 20 c. < 
Concentration of gelatine = 3%. 
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Table VII. 

9 Total volume of mixture = 20 c. c. 
Concentration of gelatine = 3%. 
pjj of gelatine = 6*00. 


5 c. c. 

100 

5c.c.of NK^CrO. 

100 

c. c. of gelatine. ’ 

Time of Inhibition in minutes. 

3-8 

2 

4-1 

4 

4-4 

7 

4-7 

13 

5-0 

20 


It will appear from the tables that in every case the time of in- 
hibition or the inhibitive power of gelatine increases with an increase 
in the amount of gelatine added. In Fig. 1 is plotted the amount of 


Fig. 1. 



gelatine solution against the time of inhibition for diflPerent equivalent 
amounts of reactants in gelatine having pn 5.52. It will be seen from 
the figure that as the amount of the reactants decreases the curve is 
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displaced more and more towards the Y-axis and that the curves are 
displaced by almost the same distance for a change in 'the amount of 
the reactants by 1 c. c. It would thus appear as if the amount of the 
reactants whose curve corresponds to the ordinate will approximately 
give an idea about the solubility of Ag2Cr04 in that particular sample 
of gelatine. The curves for other samples of gelatine are also exactly 
of the same nature as those given in Fig. 1. The solubility of 
Ag2Cr04 in gelatine of p^j 5.75 calculated on the basis of above ideas 
comes to about 10 times more than that in water. The solubility of 
Ag2Cr04 in samples of p^j 4*5 and 6*0 comes to about 10% more 
than that in gelatine of p^j 5*75. It would thus appear that although 
with slight changes in the p^^ of gelatine the inhibitive power changes 
considerably, the solubility of Ag2Cr04 in gelatine is not affected to 
any appreciable extent by those changes. These results are therefore 
in line with those obtained by Desai and Nabar (Journ. University 
of Bombay, loc. cit.). 

In Fig. 2 is plotted the amount of gelatine (C) against the time of 

Fig. 2. 
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inhibition (T) for samples of different pg in the case of 5 c, c. of 

^^-AgNOa+Sc. c. of-^K 2 Cr 04 . It will appear from the figure 

that the curves for samples of gelatine of pg either smaller or larger 
than 5*75 are displaced towards the left of the curve for pg 5*75. Also 
as the pg increases or decreases more and more than 5*75 the curves 
are displaced more and more towards the ordinate. The curves ob- 
tained with different amounts of the reactants show exactly the same 
behaviour. These results thus show that the inhibitive power of gela- 
tine of pg 5‘75 is minimum and that the inhibitive power of other 
samples of gelatine of pg smaller or larger than 5*75 is greater than 
that of sample of pg 5*75. These results have a very important bear- 
ing on the nature of rings of Ag 2 Cr 04 in gelatine for as argued by Desai 
and Nabar (Journ. Indian Chem. Soc., 9, 141, 1932) there might be a 
definite range of pg of gelatine within which good rings can be ob- 
tained. This point will however be dealt with in another paper. 

In Fig. 3 is given the plot of log C and log T for the same values 
Fig. 3 
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which have been used in Fig. 2. It will appear from this figure that 
the plot is a straight line and the relation between C and. T can be ex- 
pressed by an equation of the form 

T=K (C)“^ 

where K and m are constants. The time of inliibition thus varies ex- 
ponentially with the amount of gelatine. 

In Table VIII are given the results of inhibitive power of gelatine 
with reference to Ag2Cr04 obtained in another manner. In these ex- 
periments the amount of Ag2Cr04 that can be kept in the mixture for 
10 minutes before the appearance of the red colour when 6 c. c. of 3% 
gelatine solution are added, has been determined. 

Table VIII. 

Total volume of the mixture = 20 c. c. 

Concentration of gelatine = 3%. 

Amount of gelatine = 6 c. c. in 20 c, c. of mixture. 

Time of inhibition (fixed) = 10 minutes. 


Pjj of gelatine 

c- c. of^ AgjCrO, 

4-25 

22-0 

4-50 

12-0 

4*75 

8-6 

5-00 

6-8 

5-25 

6-1 

5-52 

5-7 

5-75 

5-3 

6-00 

5-6 

6-25 

6-4 


It will appear from the results given in the above table that here 
also gelatine of p^ 5-75 has got the smallest inhibitive power, while 
samples of gelatine having Ph smaller or larger than 5*75 show greater 
inhibitive power. 

I (6) Changes in Inhibitive Power and Gold Number of Gela- 
tine Hydrolysed to Different Extents. 

The hydrolysis of gelatine was carried out by boiling a 3% solu- 
tion in a silica flask in a paraffin bath whose temperature was main- 
tained at 115^C. Any loss in weight due to heating, which was always 
small, was made good by adding distilled water. The inhibitive power 
was determined by finding out the amount of Ag2Cr04 that can be 
kept in solution state (i.e., till the red coloured precipitate appears) for 
10 minutes, the volume of the mixture being kept constant throughout. 
The gold numbers were determined in the usual manner* The results 
9f these experiments are given in Table IX* 
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Table IX. 

Total volume of mixture (for inhibitive power) = 20 c. c. 
Cone, of gelatine = 3%. 

Cone, of gelatine (for proteetive power) = 0-001%. 
Time of inhibition » 10 minutes. 


Gelatine hydrolysed 
for hours. 

Resulting p^ 

c.c.of ^1 
AgaCrOi. 

Gold Numbers 

0 ( dispersed 

5-52 

5-67 

•0125 

at 40*^0. ) 

1 

5-54 

5*60 1 

•0139 

2 

5-57 

5-55 

•0149 

4 

5-62 

5*50 

•0160 

7 

5-69 

5*40 

•0168 

10 

5-72 

5*35 

•0172 


It will appear from the table that on hydrolysing the gelatine its 
Ph inereases. This is in agreement with what has been observed by 
Bolam and Desai (loe, eit.) and by Desai and Nabar (Trans. Faraday 
Soe., loe. eit.). Also hydrolysed gelatine is found to be less effective 
in preventing precipitation than unhydrolysed gelatine. Bolam and 
Desai ( loe. eit. ) got a clear indication of a maximum in the value of 
time of inhibition (inhibitive power) at a certain stage of hydrolysis. 
Such a maximum in the inhibitive power has not been observed in the 
present case, probably due to the fact that hydrolysis has been carried 
out at a higher temperature. 

The gold numbers increase on hydrolysing gelatine. If the gold 
numbers are taken to indicate the protective power of gelatine as is 
usually done, the results show that the protective power of gelatine 
decreases with an increase in the degree of hydrolysis. Ganguly (Journ. 
Indian Chem, Soc., 3,177, 1926) observed that on hydrolysing gelatine 
the gold numbers first decrease and then increase. In view of the fact 
that gelatine solution has been boiled freely in silica flask in Ganguly’s 
as well as our experiments it is not understood why a minimum in the 
value of gold numbers has not been observed in the present case. 

In order to see how far the changes in the inhibitive and protect- 
ive power of gelatine on hydrolysis are brought about by a change in 
the acidity of gelatine, some experiments were also carried out by 
bringing back the p^ of hydrolysed gelatine to original value and then 
determine its inhibitive power and gold numbers. These results are 
given in Table X. 
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Table X. 


Inhibitive and protective power on restoring p^ to^original value. 


Gelatine hydrolysed 
for hours. 

pj_j of hydrolysed 
gelatine brought 
back to the value. 

< N 
100 
Ag2Cr04, 

1 

Gold Numbers. 

1 

5-52 

5'66 

•0126 

2 

5-51 

5-67 

•0128 

4 

5-50 

5-66 

•0128 

7 

5-52 

5-67 

•0128 

10 

5-50 

5-67 

•0130 


It will appear from the above table that on restoring the of 
hydrolysed gelatine to its original value (i. e., to the value of pj.^ of 
unhydrolysed gelatine) both the inhibitive power as well as gold numbers 
become the same as for unhydrolysed gelatine. These results thus 
show that changes in inhibitive and protective power brought about by 
hydrolysis are mainly due to a change in acidity of gelatine. 

Bolam and Desai ( loc . cit . ) have stated that obviously inhibition 
and protection do not go hand in hand for there is a difference in the 
function of gelatine in the two cases. In the former r61e gelatine 
opposes the formation or growth of crystallisation centres and thus 
gives rise to a highly supersaturated solution ; in the latter r6le gelatine 
prevents aggregation of small particles to larger masses and thus gives 
rise to a colloidal solution. On comparing the results of inhibition and 
gold numbers on hydrolysis it will appear that if gold numbers are taken 
to indicate the protective power, both inhibitive and protective power 
of gelatine decrease on hydrolysis. This is apparently not in agreement 
with the view of Bolam and Desai, Hydrolysis increases the degree 
of dispersion of the precipitate as has been observed by Bolam and 
Desai ( loc . cit . ) as well as in these experiments. This is due to the 
fact that there is less resistance to the growth of crystallisation centres 
in the former case ( less inhibitive power ) and therefore if the number 
of crystallisation centres is large, one would naturally expect that, other 
things remaining same, the particles of the precipitate will be smaller 
in hydrolysed than in unhydrolysed gelatine. The changes in the gold 
numbers on hydrolysis can be due to either changes in the protective 
power as seen from finer precipitate or changes in the acidity of gelatine 
which aflFect coagulation of gold sol. The original gold number having 
been obtained on restoring the original p^j, it appears that the gold 
number changes on hydrolysis are mostly due to the effect of changes 
pf acidity on the coagulation of gold sol. 
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In Talble XI are given the values of gold numbers for samples of 
unhydrolysed gelatine of different Pj^^. 


Table XL 


1 

Pij of gelatine made 


equal to that of hy- 

Gold Numbers. 

drolysed gelatine. 


5-57 

•0139 

5-62 

•0160 

5-69 


5-72 

•0172 


It will appear from the results that with a decrease in the acidity 
of gelatine the gold number increases. Also whether the changes in 
Pjj are brought about by hydrolysis ( Table IX ) or by adding sodium 
acetate ( Table XI ) the gold numbers change in the same fashion and 
almost to the same extent for same changes in p^- 

The changes in the inhibitive power of gelatine on hydrolysis 
would also seem to be wholly due to changes in its acidity as shown by 
results given in Tables VIII, IX and X. These results thus show that 
changes in the inhibitive power and gold numbers on hydrolysis are 
due to changes in its pg. 

Dia. a. 
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I (c) Changes in the inhibit we power and gold number of 
gelatine electrodialysed to different extents. < 

The arrangement for electrodialysis is shown in Diagram A. The 
gelatine solution was kept in the middle compartment of the electro- 
dialyser ; the two side compartments w^ere filled to the same level as 
the middle compartment with conductivity water. A direct current 
was passed using platinum plates as electrodes. Some soluble sub- 
stances came out in the dialysate. Both inhibitive and protective 
power of gelatine electrodialysed for different periods as well as when 
the Ph was restored to original value were determined as before. The 
results are given in Tables XII and XIII. 

Table XII. 


Gelatine electro- 
dialysed for hours. 

Resulting Ph, 

c. c. of ~T 
100 

AgjCrO.. 

j Gold Numbers. 

1 

0 1 

1 

5-52 

5-67 

•0125 

1 

5-48 

5-75 

•0119 

•2 

5-42 

5-88 

•0108 

4 

5-35 

6-05 

•0098 

• 7 

5-28 

6-18 

•0090 

10 

5-20 

6-30 

•0084 


Table XIII. 


Inhibitive and protective power on restoring to original value. 


Gelatine electro- 
dialysed for hours. 

pjj brought back 
to the value. 

c. c. of 

]00 

AgsCrOi. 

Gold Numbers. 

1 

5-52 

5-68 

•0121 

2 

5-52 

5-66 

•0123 

4 

5-52 

5-67 

•0120 

7 

5-51 

5-65 

•0121 

10 

5-52 

5-65 

•0121 


The results ( Table XII ) show that on electrodialysing gelatine 
solution both its acidity and inhibitive power increase. Presumably 
in the present case electrodialysis increases opposition to the growth 
of crystallisation centres and with it the supersaturation. The gold 
numbers decrease when gelatine solution is subjected to electrodialysis. 
The results in Table XIII show that by restoring the p^ to its original 
value both the inhibitive pov/er and gold numbers are also brought back 
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to their original values as in the case of hydrolysed gelatine. Thus in 
this case also tlje changes in the inhibitive power and gold numbers on 
electrodialysing gelatine solution seem to be mainly brought about by 
changes in the pjj of gelatine. 

It should be noted that on hydrolysing gelatine the gold number 
increases but on electrodialysing it the gold number decreases. In the. 
former case the amount of 0*001% gelatine solution necessary for pro- 
tecting 10 c. c. of Zisgmondy gold sol when 1 c. c. of 10% solution 
of NaCl is added increases while in the latter case it decreases. It 
will thus appear that hydrolysed gelatine prevents the coagulation of 
gold sol much less effectively than the electrodialysed gelatine. The 
present results distinctly show that the nature of products of hydrolysis 
and electrodialysis is very different and that the products of elec- 
trodialysis have greater protective power than products of hydrolysis. 

In Table XIV are given the results of gold number determinations 
of gelatine solution which has not been electrodialysed but whose pji 
has been reduced to the same value as obtained during electrodialysis 
by adding to the gelatine solution suitable amounts of acetic acid. The 
results show that whether changes in p^ are brought about by electro- 
dialysing gelatine solution (Table XII) or by adding acetic acid to it 
(Table XIV ) the gold number changes in the same manner and almost 
to the same extent for same changes in p^^ 


Table XIV. 


Pjj of gelatine made 
equal to that of electro- 
dialysed gelatine. 

Gold Numbers. 

5-23 

•0088 

5-28 

•0093 

5-35 

•0099 

5-42 

•0108 

5-48 

•0120 


The results given in Tables XI and XIV show that on adding 
either sodium acetate or acetic acid to gelatine solution the gold number 
increases. This is due to the fact that the added electrolytes try to 
coagulate the gold sol and therefore more of gelatine solution is requir- 
ed for protection. Also there does not appear any influence of the 
similarly charged ion in either case. 

IL Precipitation of Agl in samples of Gelatine of different p^» 
These experiments were performed in the same manner as done 
with Ag 3 Cr 04 . The influence of light was minimised by working in sub- 
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dued light. On mixing solutions of AgNOs in gelatine, and KI in gelatine, 
the mixture attained somewhat greenish colour although no precipitation 
was visible. When precipitate of Agl began to separate from the 
mixture the colour changed to whitish yellow. The time required to get 
the whitish yellow colour of the same intensity as the standard was 
taken as a measure of inhibitive power in each case. The results of 
these experiments are given in Table XV. 

Table XV. 

Total volume of mixture«s20 c. c. 

Concentration of gelatine™ 3%, 

3 c. c. of^ KI+ 3 c. c. of — AgNOs 


Column ( 1 ) c. c. of gelatine and column ( 2 ) Time of inhibition in 
minutes. 


Ph = 

4*5 

Ph = 

475 

Ph “' 

5-00 

Ph “ 

5*25 

( 1 ) 

( 2 ) 

( 1 ) 

( 2 ) 

0 ) 

( 2 ) 

( 1 ) 

( 2 ) 

6-4 

8 

5-8 

8 

5-4 

8 

5-2 

8 

8-0 

16 

7-3 

16 

6-8 I 

! 16 

6-6 

16 

9-2 

24 

8-4 

24 

7-8 1 

[ 24 

7-6 

24 

10-0 

32 

9-2 

32 

8-6 ! 

j 

1 32 

1 

8-3 

32 

Ph= 

. 5-52 

Ph = 

5-75 

Ph “ 

6-00 

Ph = < 

5-25 

( 1 ) 

( 2 ) 

( 1 ) 

( 2 ) 

( 1 ) 

1 ( 2 ) 

( 1 ) 

( 2 ) 

5-0 

8 

4-7 

8 

4-5 

8 

4-1 

8 

6-3 

16 

6-0 

16 

5-7 

16 

5-2 

16 

7*4 

24 

7-0 

24 

6-6 

24 

6-1 

24 

8-1 

32 

7*7 

32 

7-3 

32 

6-7 

32 

i 


It will be seen from the above table that for all samples of gelatine 
the inhibitive power increases with an increase in amount of gelatine. 
This has also been observed in the case of Ag 2 Cr 04 . In Fig. 4 is given 
the plot of the amount of gelatine added (C) and the time of inhibition 
(T) for different samples of gelatine. It will appear from the figure that 
as the pjj of gelatine decreases the curves are displaced more and more 

away from the ordinate. In other words the inhibitive power decreases 
with a decrease of p^ of gelatine solution. This behaviour is therefore 
quite different from that with Ag 2 Cr 04 . This difference in the inhibitive 
power in the two cases probably influences the nature of rings of Agl 
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straight line. The inhibitive power thus varies exponentially with the 
amount of gelatine. • 

III. Precipitation ofPbh »« samples of Gelatine of different p^. 

When Pb (NOs )2 in gelatine and KI in gelatine are mixed, the 
mixture is clear and colourless. However on allowing the mixture to 
stand the colour becomes greenish in the beginning and yellow later on. 
The greenish coloured mixture did not contain any particles of Pbl? and 
was clear, while the yellow coloured mixture was opaque. The time 
required to get both greenish and yellow colour of the same intensity as 
the standards was taken as a measure of inhibitive power in each case. 
The results are given in Table XVI. 

Table XVI. 

Total volume of mixture = 20 c. c. 

Concentration of gelatine = 3%. 

2-5 c. c. of ^ KI+2-5 c. c. of ^ Pb (NOj) 2 . 


Column (l) c. c. of gelatine and columns (2) and (3) Time of 
inhibition in minutes for appearance of greenish and yellow colour res- 
pectively. 


p 11— “5*52 

p, 

=5.25 

P, 

=5-00 ! 

“ 1 

F 

) = 4.75 

a 

1 

> = 4 .! 

H 

5 

(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

1 

(1) 

1 

(2) 

i 

(3) 

f 

(1) 

(2) 

(3) 

10-2 

2 

3 

94 

2 

3 

96 

3 

i 

6 

8-6 


2 

114 

2 

3 

10.8 

3 

7 

1001 

3 

6 

10-2 

5 

10 

9-2 

2 

4 

12-0 

3 

7 

114 

7 

11 

10-61 

5 

9 

10-8 

9 

15 

9-8 

3 

7 

12-6 

7 

13 

12*0 

11 

19 

11-2 

8 

15 

114 

13 

25 

104 

6 

12 

13 2 

14 

25 

12-6 

19 

35 

11*8 

14 

24 

12.0 

21 

37 

11-0 

10 

20 








1 

i 

1 


11-6 

16 

33 





It will appear from the table that, as in the case of Ag 2 Cr 04 and 
Agl, here also the inhibitive power increases with an increase in the 
amount of gelatine added. In Fig. 5 is plotted the amount of gelatine (C) 
against the time of inhibition (T) in different cases. It will be 
seen from the figure that the curves for p^ greater or smaller than 
5-0 are displaced towards the right of the curve for p^ 5*0. In other 
words the inhibitive power of gelatine with reference to Pbl 2 is maxi- 
mum for pjj 5*0 and smaller for higher or lower values of Pjj. This 
behaviour of inhibitive power might have an important bearing on the 
nature of Pbl 2 rings in gelatine. The Pbl 2 rings in samples of gelatine 
of different p|j are under investigation, 
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SUMMARY. 

Inhibitive power of samples of gelatine of difiFerent with re- 
ference to precipitation of Ag2Cr04, Agl and Pbl2 has been determined. 
In all the cases the inhibitive power increases with an increase in the 
amount of gelatine added and the plot of log C ( amount of gelatine 
added) and log T (time of inhibition) is a straight line. It is found 
that the inhibitive power with reference to Ag2Cr04 is minimum for 
gelatine of p^j 5*75 and is greater for higher or lower values of p|£. 
In the case of Agl the inhibitive power continuously decreases with a 
decrease of p^j of gelatine. The inhibitive power with reference to 
Pbl2 is maximum for gelatine of p^ 5-0 and is smaller for higher or 
lower values of It is suggested that the difference in the inhibi- 
tive power with reference to Ag2Cr04, Agl and Pbl2 might have an 
important bearing on the nature of rings of these substances in 
gelatine. 

On hydrolysing gelatine, its p^j and gold number increase while 
inhibitive power with reference to Ag2Cr04 decreases. When gelatine 
solution is electrodialysed, its p^ and gold number decrease while inhi- 
bitive power with reference to Ag2Cr04 increases. On bringing back 
the pg of gelatine to its original value both the original inhibitive 
power and gold numbers are restored, thus showing that the changes 
are mainly due to changes in p^ of gelatine. It is observed that the 
products of hydrolysis have less protective power than products of 
^lectrodialysis. 



110 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


The authors wish to thank Mr. G. M. Nabar for some help in the 
preliminary stages of this investigation and Prof. A, Normand for 
his interest in the work. 

Physical Chemistry Laboratory, 

Wilson College, 

Bombay. 


Note : — Since the present paper was submitted for publication there 
has appeared a paper by Bolam and Donaldson (Trans. Faraday Soc., 29, 
864, 1933 ) on the influence of gelatine on precipitation of silver chro- 
mate. From Fig. 1 of their paper it is clear that the inhibitive power 
( property of preventing the precipitation of insoluble salt ) of gelatine 
steadily increases with an increase of acidity of gelatine ( pu range tried 
by them is 5*7 to 4-3 ). Our results ( Fig. 2 of our paper ) also point 
to the same conclusion for the same range of pj^j and their results thus 
completely support our results. On p. 876 of their paper Bolam and 
Donaldson have calculated the degree of supersaturation according to 
the theory of Von Weimarn ( Kolloid — Z., 2, 1*99, 1908, etc.; 3, 3, 
1908, etc.; 4, 27, 1909 ; Grundzuge der Dispersoidchemie, 1911 ; Zum 
Lehre von dem Zustanden der Mater ie, 1914) and found that the 
degree of supersaturation increases slightly as the pj^ decreases from 
5-7 to 5*0, and then falls oflf more rapidly as the Pj^ is further decreas- 
ed. They conclude that the degree of supersaturation, and therefore 
the inhibitive action of the gelatine, probably has an optimum value at 
Pr-S-O. It is difficult to reconcile this latter conclusion with the in- 
ferences that can be drawn from Fig. 1 of their paper as well as with 
our present results. It may however be pointed out that the optimum 
value of supersaturation for gelatine of Ph"” 5*0 seems to influence con- 
siderably the nature and number of Ag 2 Cr 04 rings in gelatine, for as 
our results have shown ( will be published in due course ) best rings 
are obtained in samples of gelatine of p^ range 5*0 to 5*25, 



THE ACTION OF NITRIC ACID ON TIN 
By 

G. S. KASBEKAR and A. R. NORMAND 

Introduction. 

The reaction between nitric acid and metals has been studied by 
many workers, but as it is very complex no general conclusion has yet 
been reached. At the end of this reaction there are generally present 
not only the nitrate and nitrite, but also a large number of reduction 
products of the acid. Ackworth and Armstrong (Jour. Chem. Soc. 
32, 54, 1877 ) suggested that the nitrate was formed first, along with 
nascent hydrogen, which would reduce the excess nitric acid. Divers 
attempted to explain the formation of ammonia during the reduction 
(Jour. Chem. Soc. 43, 465, 1883) and Veley (Proc, Roy. Soc. 46, 216, 
1890 ) attributed the inception of the reaction to the presence of nit- 
rous acid. Gmelin ( Hand-book of Chem. London, 359, 397, 1849) 
supposed that the metals are first oxidised, the oxide then dissolving in 
the acid to yield the nitrate. If the metal decomposes water there 
would also be products such as ammonia, hydroxylamine, etc. Bancroft 
( Jour. Phys. Chem, 28, 475, 1924 ) considers the reaction as a case of 
electrolytic corrosion, and points out that the hypothesis of Ackworth 
and Armstrong is a special case of this. On the same basis Milligan 
(Jour. Phys. Chem. 28, 744, 1924) and Joss ( Jour. Phys. Chem. 1222, 
30, 1926 ) have presented a systematic scheme representing the stages 
in which the reduction of nitric acid proceeds, but this scheme has not 
yet been proved to be applicable when the reduction is due to metals. 

The literature sho^vs that no worker has made a complete study 
of the reaction between a metal and nitric acid. In the case of tin Ack- 
worth and Armstrong studied the gaseous products, whereas Walker 
and Veley (Jour. Chem. Soc. Trans. 846, 1893 ) studied the conditions 
in which tin goes into solution. It appeared to us that a systematic 
analysis of all the products formed in the mixture during the reaction 
between a metal and nitric acid, under varying conditions, would lead 
to definite conclusions about their stability and their causes of forma- 
tion. Tin was chosen for a complete study on account of its ampho- 
teric nature, its multivalent behaviour, and the instability of its com- 
pounds. 

Experimental. 

For the study of the products in solution, the following procedure 
was adopted. A known amount of the acid, of a definite concentration, 
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was introduced into a graduated 250 c. c. flask, kept in a water thermo- 
stat. The air was displaced by bubbling carbon dioxide through the 
acid for a long time. Small pieces of tin foil were introduced, and the 
time was measured for it to dissolve completely. Then the contents 
of the flask were diluted to 250 c. c. and the mixture was analysed 
qualitatively and quantitatively. The stannous tin was estimated^ by 
the iodine method of Lenssen as modified by Hallet (Tour. Soc. Chem. 


Fig. 1. 



H was then evacuated through 


Indus. 35, 1087, 1916). The 
stannic tin was determined as the 
difference between the stannous 
and total tin. The total tin was 
estimated by weighing it as stannic 
oxide. Kjeldahl’s method was 
used for the estimation of ammo- 
nia, with due precautions on ac- 
count of the presence of other subs- 
tances. Hydroxylamine was esti- 
mated by converting it to ammonia 
by the use of titanium chloride, 
rhe nitrates 1 were estimated by 
the oxidation of ferrous chloride. 
All the above methods were tested 
beforehand and w^ere found to be 
sufficiently accurate for the pur- 
poses of this investigation. 

For the study of the gaseous 
products the apparatus shown in 
Fig. 1 was used. The tin was 
first introduced into the flask H 
and the stopper closed. With E 
closed, and B and C open, nitric 
acid was introduced through A into 
D. B w^as then closed, and the 
space above the acid in D was 
evacuated through C. The flask 
By opening E, acid could then be 


introduced into H, and the evolved gases collected through F. A 


Sprengel pump was used to evacuate the system and collect the gases. 


For the estimation of the gaseous products, Milligan’s method 
(Jour. Pbys. Chem. 28, 544, 1924) was followed in detail. Nitrogen 
peroxide was estimated by absorption in concentrated sulphuric acid, 
and nitric oxide by absorption in a mixture of concentrated sulphuric 
acid and nitric acid in the proportion 50 : 1 by volume. The remaining 
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Reaction between nitric acid and tin. (Varying temperature of reaction). 
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Table IIL 

Reaction between nitric acid and tin. (Varying amount of tin). 
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mixture, containing nitrous oxide and nitrogen was exploded with 
hydrogen, and the contraction in volume gave a fheasure of the 
amount of nitrous oxide present. 

Discussion. 

Dhar holds that nitric acid oxidises metals in exactly the same 
way as it oxidises substances such as sugar, starch etc. ( Jour. Phys. 
Chem. 29, 142, 1925 ). Clearly the hydrogen theory of Ackworth and 
Armstrong cannot be applied to these latter substances. The undoubt- 
ed similarities between the two cases are not sufficient to justify Dhar’s 
general statement, as is shown by the various behaviours of different 
metals towards nitric acid. Dhar agrees with the view of Divers 
(Jour. Chem. Soc, 43, 465, 1883) that metals fall into two groups with 
respect to their reaction with nitric acid; the first group (copper, 
mercury, silver, etc. ) do not give rise to hydrogen at any stage of the 
reaction but take up oxygen from the acid. The second group ( iron, 
tin, zinc etc.) not only take up oxygen, but may even add hydrogen to 
the acid. There can be no real similarity between this latter behaviour 
and that of starch etc. Thus Dhar’s theory cannot apply to the second 
group of metals, so that for these we must hold to the hydrogen theory. 
The argument that the hydrogen has insufficient time to carry out the 
reduction does not apply, because it is in the nascent state and there- 
fore of great activity. Furthermore, the oxidation theory does not ac- 
count satisfactorily for the formation of hydroxylamine, ammonia etc., at 
least in this reaction ( as tin has no action on water at ordinary tem- 
peratures ), and so it seems reasonable to suppose that the hydrogen 
produced is responsible for the reduction of the excess acid. 

If the reduction of nitric acid be attributed to nascent hydrc^en^ 
the following equations would represent the process of formation of the 
various products : 

2HNO3+ 2H2 = 2HNO2+ 2H2O 
2HNO3+ 3H2 = 2NO + 4H2O 
2HNO34-4H2 = N2O + 5H2O 
2HN03+5H2 = N2+6H20 
2HN03+6H2 = 2NH20H + 4H20 
2HNO3+ 7H2 = N2H4+ 6H2O 
2HNO3+ 8H2 = 2NH3H- 6H2O 

The formation of these products should not be supposed to take 
place directly, however, for there will be a series of intermediate stages 
which are not shown. 

In the present experiments, the hydrogen necessary for the forma- 
tion of the reduction products was calculated from the above equations, 
and was compared with the total quantity of hydrogen which tin is 
papable of producing when it dissolves in nitric acid# These two 



Hydrogen necessary for the reduction products ( Table I-III ) compared with the hydrogen available from tin. 
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In these experiments the gaseous products of the reaction were not analysed. 
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calculated values were found to be in excellent agreement (Table IV )• 
This suggests that all the hydrogen necessary for the reduction of the 
excess nitric acid probably arises from the solution of the tin. There- 
fore, although the oxidation theory is not conclusively disproved, 
it is reasonable to conclude from the above that the view of Ackworth 
and Armstrong is correct as far as this reaction is concerned. 

It is also interesting to observe that with increase of concentration 
of the acid, or of the temperature, the amounts of stannic salt, and the 
gaseous products, increase, and the amount of the reduction products 
in solution (hydroxylamine etc.,) decreases. 

When the amount of stannic tin, and the volume of the gaseous 
products, are each plotted against the concentration of the acid (Graph 
I ), the curves are found to be practically parallel. Also when the 
amount of stannic tin is plotted against the nitrogen content of the 
gaseous mixture, straight lines are obtained (Graphs II and III). It is 
clear then that there is a close relationship between the formation of 
stannic tin and that of the gaseous products. 



concentration of HNO^ c. q. 
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III 

At high temperatures or concentrations only stannic tin is formed, 
and there is a proportionate evolution of gas. At low temperatures or 
concentrartions very little stannic tin is formed, and accordingly the 
Gaseous products are negligible in amount. 
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Thermochemical data show that the formation of the stannous ion 
from tin involves an evolution of about two-thirds the heat evolved by 
the formation of the stannic ion. Nitrogen-hydrogen compounds are 
exothermic, whereas nitrogen-oxygen compounds are endothermic. It 
may therefore be assumed that the formation of nitrogen-oxygen com- 
pounds are associated with the formation of stannic ion, and that of 
nitrogen-hydrogen compounds with that of stannous ion. 

It may be assumed that the nascent hydrogen produced by the 
action of tin on nitric acid is of two different activities, an assumption 
which is suggested by the results of others on the activity of nascent 
hydrogen (Comp. Treatise on Inorganic Chem. Mellor. Vol. I, p. 332). 
One variety of nascent hydrogen could cause the formation of the 
nitrogen-hydrogen compounds, and the other that of the nitrogen- 
oxygen compounds. These two varieties may arise in accordance 
with the following equations : — 

Sn+2HN03 = Sn(N03)2+2H I 

Sn+4HN03 = Sn(N03)4+4H II 

The hydrogen from the first of these reactions would cause the 
formation of the nitrogen-hydrogen compounds, and that from the 
second of the nitrogen-oxygen compounds, thus accounting for the 
proportionality between the amounts of stannous tin and the nitrogen- 
hydrogen compounds on the one hand and those of stannic tin and the 
nitrogen-oxygen compounds on the other. 

A closer inspection of the results shows that in all the experiments 
where hydroxylamine was formed, and the amount of gas evolved was 
negligible, an appreciable amount of tin was present in the stannic 
condition. If all the reduction products of nitric acid are arranged in 
their order of reduction, hydroxylamine is found to be between nitro- 
gen and hydrazine. Since hydroxylamine is on the border line between 
the nitrogen-hydrogen and nitrogen-oxygen compounds, it seems pro- 
bable that the combined action of both varieties of nascent hydrogen 
would account for its formation. On this view the formation of 
hydroxylamine may be represented as follows ; 

4Sn+8HN08«4Sn (N08)2+8H (a) 

Sn+4HN03= Sn (N03)4+4H (b) 

2HNOs+ (8H) + (4H) = 2NH20H+4H,0...(c) 

Therefore, 

4Sn+Sn+14HNO, = 4 Sn( N03)s+Sn(N08)4 
+ 2NH20H+4Hs0 1 

The formation of the other products, which are a result of the 
reduction of the acid by hydrogen of a single activity, may be 
represented as follows 



Stannous and stannic tin, calculated from the suggested equations and compared with the experimentally determined 

stannous and stannic tin. 
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3 Sn+16HN03 = 3Sn (N 03 ) 4 + 4 N 0 + 8 H 20 II 

2Sn+10HNO8=2Sn(NO8)4+N2O+5HsO . . HI 

5Sn+24HN08 = 5Sn(N08)4+2N2+12H20 .... IV 

4Sii+9HN08 = 4Sn (N08)2+NH8+3H20 V 

To test these equations, they were used to calculate the amounts 
of tin which must dissolve to the stannous and the stannic condition to 
give the observed reduction products. These amounts were then com- 
pared with the experimental values. Table V shows that the agree- 
ment is good. 

The above equations can thus be accepted as representing the 
processes of reduction of the excess nitric acid. 

Further investigation is now in progress, with a view to determin- 
ing the intermediate stages of the reaction. 

Summary, 

The reaction between tin and nitric acid under varying conditions 
has been studied by estimating all the products formed during the re- 
action, both in the dissolved and in the gaseous state. It has been shown 
that during the reaction in addition to the formation of stannous and 
stannic salts, hydroxylamine, ammonia, nitric oxide, nitrous oxide, and 
nitrogen are formed. Neither nitrous acid nor hydrazine were formed 
under the conditions studied. 

It has been pointed out that the variations in the stannic tin and 
the gaseous reduction products of excess nitric acid go hand in hand ; 
likewise the variation of stannous tin in solution and the variation of 
the reduction products in solution, namely hydroxylamine etc. 

In an attempt to explain the reduction of excess nitric acid not 
only has it been shown that nascent hydrogen is the probable reducing 
agent, but it has further been suggested that the nascent hydrogen pro- 
duced by the dissolution of tin in nitric acid may be of two different 
activities, the dissolution of tin to the stannous condition producing 
hydrogen of one activity, and the dissolution of tin to the stannic con- 
dition producing hydrogen of another activity. 

Chemistry Laboratory 

Wilson College, Bombay 
1st July, 1933, 



A NOTE ON CATALYSIS IN THE PYROLYSIS 
OF HYDROCARBONS 
By 

T. S. WHEELER. 

The increasing number of technical processes which involve the 
heat treatment of hydrocarbons, such as the liquid and vapour phase 
cracking of oils, and the pyrolysis and polymerisation of hydrocarbon 
gases, has necessitated the development of special heat and corrosion 
resisting alloys as reaction plant materials. The choice of a suitable 
material for any particular process requires an understanding of the 
catalytic r61e played by these alloys in the decomposition of hydro- 
carbons, This probably takes place with the elimination of hydrogen 
and the formation of fugitive unsaturated groups which either poly- 
merise or further decompose, 

In the application of these processes it is essential that the 
material of the reaction plant should be such as will inhibit the decom- 
position of the hydrocarbon to carbon and hydrogen only. A good 
“ anti-catalyst ” for the decomposition is required. 

The following theory regarding the catalytic properties of metals 
and metallic alloys in the presence of hydrocarbons at high tempera- 
tures has been evolved by the author, and serves as a qualitative guide 
in the choice of plant materials for such reactions. 

The basis of the theory is that catalytic activity in the heterogene- 
ous reactions under consideration depends upon the presence of loosely 
bound electrons on the surface of the catalyst. These form centres of 
intense activity around which decomposition reactions vigorously 
occur. Conversely the absence of such energising centres inhibits chemi- 
cal activity. To illustrate these remarks we may mention the activity 
of iron in promoting complete decomposition of hydrocarbons to carbon 
and hydrogen. This is to be referred to the presence of mobile elec- 
trons. 

Now compounds such as silica with a stable electronic structure 
do not catalyse directly the decomposition of hydrocarbons to carbon 
and hydrogen. R. V. Wheeler and Wood (Fuel, 9,567, 1930) have 
shown that alloy steels behave in this respect like silica. This leads to 
the idea that the high electrical resistance of these alloys is due to the 
fact that the electrons are not mobile. We note in this connection that 
t)ie following properties are common in certain alloys ; — (l) High 
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electrical resistance, (2) low thermal conductivity, (3) High melting 
point, (4) High tensile strength, (5) A high hardness number (6) High 
resistance to the action of chemicals, and that all may be referred to the 
stability of electron groups. 

If therefore we correlate these properties with the anti-catalytic 
action we see that the electrical resistance of an alloy may serve as an 
index of the lack of mobility of the electrons, and hence of the anti- 
catalytic properties in the decomposition of hydrocarbons. 

With regard to the metals which alloyed with iron give suitable 
alloys, it should be noted that all the elements of value as additions to 
iron in the production of alloy-steels lie at or near the minima of the 
curve of atomic volumes plotted against atomic number. It is logical 
therefore to expect that the elements of low atomic weight lying at the 
first and second minima, beryllium, boron and aluminium may prove 
of value in the production of alloy steels and also of anti-catalytic 
materials. 



A SIMPLIFIED METHOD FOR THE PREPARATION 
OF ANILIDES 
By 

R, C. SHAH and R. K. DESHPANDE. 

The preparation of an anilide from a carboxylic acid is a common 
operation in organic chemistry. It is usually carried out in two 
ways : — 

( 1 ) By heating the acid and the aniline together at a high 
temperature. This is a tedious process and takes a long 
time and the yields are not always satisfactory. 

( 2 ) Through the acid chloride, the acid being converted into the 
acid chloride by the action of phosphorus pentachloride. 
The acid chloride has to be separated from the other product 
of the reaction viz. phosphorus oxychloride, which is 
removed by distillation ‘Under reduced pressure, before it 
can be utilised for the preparation of the anilide. This is 
essential as phosphorus oxychloride, if present, would it- 
self react readily with the aniline, giving compounds 
like CeHsNH.POClg, CH5NH.PO. = NPh, and 
(C 6 HbNH) 3 *PO. (Cf. Mich and Schultze, Ber., 26, 2939 ; 
Mich and Silberstein, ibid, 29, 720 ; Annalen, 326, 245 ; 
Mich and Soden, Annalen, 229, 339). 

Thus a method is lacking- whereby an acid can be readily convert- 
ed into an anilide. 

Barnett (Chem. News, 1926, p. 190) has described a method for 
the iHT^paration of anilides wherein 1 mol. of the acid and 1 mol. of the 
amine are dissolved in 2 to 3 parts of pyridine, the mixture cooled in 
a freeezing mixture and thionyl chloride slowly added. After keeping 
for some time, the mixture is poured into water and the precipitated 
anilide filtered and purified. No quantitative mention is made of the 
yields obtained by this method, it being merely stated that very good 
results were obtained with some acids and that the method failed in 
some cases. 

In connection with investigations on the chemistry of anilide- 
imido-chlorides which have been in progress in these laboratories for 
some time, the authors had occasion to prepare a large number of 
ftnilides. Several attempts were made to devise a simplified method fo|: 
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the pmtpose, and ultimately the following simple and quick method for 
the preparation of anilides was worked out. < 

The method consists in the additicm of dimethyl-aniline, diethyl-anL 
line or pyridine to the crude mixture of the acid chloride and phosphor- 
us oxychloride, obtained by the action of phosphorus pentachloride 
on the acid, and subsequent addition of the amine to the well cooled 
mixture. 

The method considerably simplifies the preparation of anilides, as 
it does away with the tedious process of the removal of phosphorus 
oxychloride and the isolation of the acid chloride. As will be seen from 
the experimental portion, high yields almost as good as those by the 
use of pure acid chlorides, can be obtained by this method. 

The success of the method is doubtless due to the fact that the 
tertiary amine greatly promotes the reaction between the aniline and 
the acid chloride, which thus preferentially reacts, to the almost com- 
plete exclusion of phosphorus oxychloride from reaction. 

The general applicability of the method has been established by 
testing it with a number of acids, mostly aronutic, and different types 
of primary and secondary aromatic amines. 

An attempt to extend the method to the preparation of esters was 
unsuccessful, low yields being obtained. 

The method is well adapted for the preparation of anilides, either 
in small quantities for characterising acids, or in quantity for other 
work. 


EXPERIMENTAL. ’ 


General Method . — 

The mixture of the acid chloride and the phosphorus oxychloride, 
obtained by the action of phosphorus pentachoride on the acid (l mol.), 
is cooled, preferably in a freezing mixture, and dimethyl-aniline, diethyl- 
aniline, or pyridine (2 mols.) added in small portions. The amine 
(1'2-1*5 mols) is then added gradually, with stirring to the cooled 
mixture. With the progress of the reaction which is very rapid, the 
mixture usually thickens considerably, and sometimes solidifies to- 
wards the end. By treating the product successively with dilute 
hydrochloric acid, dilute sodium hydroxide and finally with water, the 
anilide is obtained fairly pure, and may be further purified by crystal- 
lisation if necessary. 
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Table I. 

The following anilides were prepared by this method from differ- 


ent acids by the action of aniline. 


Anilide. 

‘Yield of the 
pure crystal- 
lised product. 
% of Theory. 

M.P. 

M.P. given 
in literature. 

Benzanilide 

90% 

162® 

163® 

p-nitrobenzanilide 

85% 

216® 

213® 

m-nitrobenzanilide 

80% 

155” 

154® 

o-nitrobenzanilide 

75% 

154® 

155® 

o-chlorobenzanilide 

80% 

114® 

114® 

P“bromobenzanilide 

80% 

205® 

197® 

Anisanilide 

80% 

169® 

168-169® 

a-naphthanilide 

85% 

160® 

1 160® 

3-naphthanilide 

85% 

167® 

170® 

Cinnamanilide 

70% 

149® 

150® 

T richloracetanilide 

80% 

94® 

94® 


Table II. 

The following benzoyl compounds were prepared from various 


primary and secondary aromatic amines and benzoic acid. 


Compound. 

Yield of the 
pure crystal- 
lised product 
% of theory. 

M.P. 

M.P. given 
in litera- 
ture. 

benzoyl-o-nintraniline 

75% 

93® 

94® 

„ „ -m-nitraniline 

80% 

155® 

155° 

„ -p-nitraniline 


197-198® 

199® 

)i „ -o-toluidine 

75% 

142® 

143® 

„ „ -m-toluidine 

80% 

126® 

125® 

» 99 -p-toluidine 

85% 

157® 

158® 

99 99 -diphenylamine 

75% 

178-179® 

180® 

99 ,9 a-naphthylamine 


159® 

160® 

99 99 -P-naphthylamine 

80% 

162® 

162® 

i> „ -Phenylhydrazine 

75% 

168® 

168® 

99 99 -thiodiphenylamine 

80% 

163° 

165“ 

dibenzoyl-o-phenylenediamine 


295-298f’i 

1 
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L^aborcftories of Organic Chemistry^ 
Royal InsHttUe of Science, 
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DERIVATIVES OF SALICYLIC ACID-PART VII. 

INTERACTION OF THIONYL-CHLORIDE WITH ESTERS 
OF AROMATIC HYDROXY ACIDS IN THE PRESENCE 
OF FINELY DIVIDED COPPER. 

Part— II. 

SYNTHESIS OF THIO-ETHER OF 4-METHOXY 
SALICYLIC ACID AND RELATED COMPOUNDS. 

By 

N. W. HIRWE G. V. JADHAV Y. M. CHAKRADEO 

The methyl ester of 4-methoxy salicylic acid was found to be a 
suitable substance to continue the study of the interaction of thionyl 
chloride with esters of aromatic hydroxy acids in presence of finely 
divided copper ; described in the Derivatives of Salicylic acid Part VI 
— Interaction of thionyl chloride with aromatic hydroxy acids in the 
presence of finely divided copper Part I : Synthesis and constitution 
of thio-ether of salicylic acid and related compounds. ( Journal Ame- 
ricon Chemical Soc.) ( insert ref. when published. ) 

Esters have been specially chosen in order to control the forma- 
tion of anhydrides which occurs with 0-hydroxy benzoic acids in pre- 
sence of thionyl chloride. 

With methyl salicylate it has been shown that the reaction is 
catalytic and continuous as long as the sulphur dioxide liberated in the 
reaction is made available. The following equations with 4-methoxy 
methyl salicylate give the different stages in the reaction : — 

3Cu4-4 SOCl2=3 CuCl24-S2Cl24-2S02 
2C6 Hj (0H)(0CH3) COOCH 3 + S 2 CI 2 + Cu.= [C 6 H 2 XOH)(OCHO 
® ^ COOCHb]2S+2HC1+Cu+S 

2 CUCI 3 + S 02 = CU 2 CI 3 + SO 2 CI 2 
CU 2 CI 2 + 2 SOCI 2 - 2 CuCl 24 - SCI 2 + SO 2 
aCeH* ( 0 H)( 0 CH 3 ) COOCH 3 + SCI 2 + Cu= [CeHj (OH) (OCH») 
* * ^ COOCH3]2S+2HCH-Cu 

The above scheme represents the mechanism truly because (i) 
copious fumes of sulphur dioxide and hydrogen chloride are evolved 
(ii) Free sulphur is found in the reaction mixture (iii) Sulphur mono* 
-chloride and sulphur dichloride give the desired sulphides when.Qsed m 
the presence of finely divided copper ; and (iv) The reaction which is 
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absent in the presence of anhydrous cupric chloride begins on passing 
SO2 into the reaction mixture and a good yield is obtained. Addition of 
water to the reaction mixture containing anhydrous cupric chloride or 
use of hydrated cupric chloride affects the reaction favourably. 

It is interesting to note that the additional hydroxy group in the 
4-hydroxy methyl salicylate ( methyl ^ resorcylate ) adds to the vigour 
of the reaction, so that it becomes uncontrollable and no crystalline 
product can be isolated, while the reaction progressed smoothly on con- 
verting it to methoxy. 

Formation of acetyl and benzoyl derivatives shows that the -OH 
group is free and the linking is nuclear. When the comp, (thio-ether ) 
is heated hydrogen sulphide is evolved ; this supports the sulphide 
structure. The probability due to orienting influences in the molecule 
is that the sulphur links in-5 position. This is confirmed by nitration 
of comp. I with dilute nitric acid to give comp. II which is identical 
with the 4-methoxy 5-nitro salicylic acid described by Gilbody and 
Perkin ( J. Chemical Soc. 1902, 81, 1056). 


L 


OH 


iCOOH 


I 


CH3 O . 


OH 


dilute IINOs 


CHa 01 


X^/'COOH 

OH 


CH3O ^ 


COOH 


IL 


NO, 


M.P. 226® 


M.P. 232® 


EXPERIMENTAL. 

Bis^3-carbomethoxy-4-hydroxy’6-methoxy phenyl thio-ether : — 

The methyl ester of 4-methoxy salicylic acid (35g.) was mixed 
with thionyl chloride (50g.) and copper dust (20g.) was gradually added 
to it, when dense fumes of hydrogen chloride and sulphur dioxide were 
evolved. The reaction-mixture was protected from moisture by means 
of a cork carrying a glass-tube bent twice at right angles instead of 
4he usual calcium chloride tube. The mixture was left at room-tem- 
perature overnight and then warmed on water-bath for some time 
The mixture was then extracted with hot chloroform and filtered from 
copper dust. Oh evaporation of the solvent a pasty solid was left be- 
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hind which was washed with petroleum ether and crystallised from 
dilute acetic acid in colourless needles. It is insoluble in water and 
petroleum ether and soluble in benzene, acetic acid, acetone, methyl and 
ethyl alcohols, and carbon disulphide. It gives bluish violet coloura* 
tion with ferric chloride solution. ( Found: S, 8*2 ; equivalent 196’8 ; 
CigHis Os S requires S 8*1 per cent, equivalent 197’0 ). 

BiS‘3'CarboxyA'hydroxy-6-inethoxy4hio-cther : 

The ester ( lOg. ) was treated with 10 per cent, sodium hydroxide 
solution ( lOOc.c. ) and boiled with a reflux condenser for about two 
hours. The solution was then treated with dilute hydrochloric acid 
when a solid separated which was washed with water and crystallised 
from glacial acetic acid in colourless plates, m. p. 226®. It is insoluble 
in water, dilute acetic acid and petroleum ether and soluble in acetone, 
ethyl and methyl alcohols and glacial acetic acid, and difficultly soluble 
in chloroform and benzene. It gives bluish violet coloration with ferric 
chloride solution. (Found: S, 84; equivalent 183.2; CieHuOsS 
requires S, 8-74 per cent, and equivalent 183*0. ) 

Sodium salt : 

Sodium salt of bis-3-carboxy-4-hydroxy-6“methoxy thio-ether was 
prepared by neutralising the acid with sodium hydroxide solution. It 
was evaporated to dryness on a water-bath and recrystallised from 
dilute alcohol as it is easily soluble even in cold water. It crystallises 
in colourless needles. (Found : Na,10*6; H 2 O 3*9 ; CicHioOsS Na2,H20 
requires Na, 10,75 ; H20,4.2 per cent.) 

Potassium Salt : 

This was prepared by neutralising the acid with potassium hydro- 
xide solution. It was then evaporated to dryness on a water-bath. It 
is fairly soluble in hot water from which it is recrystallised as colourless 
needless. (Found ; K, 16. 1 ; H^O, 7.4 ; CieHijOsSKj, 2HsO requires 
K, 16*3 ; and H 2 O, 7*5 per cent.) 

Calcium Salt : 

This was prepared by first neutralising the acid with ammoniuoi 
hydroxide solution and then adding calcium chloride solution to it. The 
precipitate was filtered, washed and recrystallised from hot water as 
colourless needles. (Found : Ca, 8*2 ; HgO, 14*9 ; Ci6Hi208SCa, 4 H 2 O 
requires Ca,8*4 and H 2 O, 15*1 per cent.) 

Barium Salt : 

This was prepared by treating the ammonium salt solution of the 
thio-ether with the solution of barium acetate when the barium salt wae*^ 
precipitated. It was washed, and recrystallised from hot water as 
colourless needles. (Found: Ba, 23*7 ; IlgO, 12.7; CicHiaOaSBa, 
4 H 2 O requires Ba, 23.9 ; and H 2 O, 12.6 per cent.) 
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4*methoxy-5-mtro salicylic acid : 

Bis-3“Carboxy-4-hydroxy-6-methoxy phenyl thio-ether (2g.) was 
treated with dilute nitric acid (20ccs. of Nitric acid (Sp- Gr. 1,45) and, 
80 CCS. of water) and the mixture warmed till a colourless solution was 
obtained. The mixture was diluted with water and the solid obtained 
was washed and recrystallised from dilute alcohol in colourless needles, 
m. p. 232®. ( Found : N, 6.4; CaHTOcN requires N, 6.6 per cent. ) 

Gilbody and Perkin ( Jour. Chem. Soc. 1902, 81, 1056 ) give m. p. 
230®. 

Bis-3-carhofnethoxyA-acetoxy'6-fnethoxy 'phenyl thio-ether : 

Bis-3-carbomethoxy-4-hydroxy-6-methoxy phenyl thio-ether ( 2g.) 
was gradually added to acetic anhydride ( 13g. ) containing a few drops 
of concentrated sulphric acid. The mixture was gently warmed till a 
clear solution was obtained. It was then poured over crushed ice and 
the solid obtained was washed and recrystallised fromf alcohol in color- 
less needles m. p. 162®. It is soluble in acetic acid, chloroform, acetone 
and ethyl and methyl alcohols; insoluble in water, benzene and 
petroleum ether. (Found : S, 6.4; C22H22O10S requires S,6.7. per cent.) 

Bis-3-carbofnethoxy-4~benzoyloxy-6’mcthoxy phenyl thio-ether : 

Bis-3-carbomethoxy-4-hydroxy-6-methoxy phenyl thio-ether (l.5g.) 
was dissolved in pyridine and benzoyl chloride (5g.) was gradually 
added to it. The mixture was refluxed on a water-bath for about 
three hours. On pouring the solution over crushed ice a liquid 
separated which slowly solidified on repeated washing with ice-cold 
water. It was crystallised from alcohol in colourless needles, m. p. 
185®. (Found : S, 5.2 ; C32H26O10S requires S, 5.3 per cent.) 

Bis-3-carbamido~4‘hydroxy‘6-methoxy-phenyl thio ether : 

Bis-3-carbomethoxy-4-hydroxy-6-methoxy phenyl thio-ether (4g.) 
was put into liquor ammonia (100 ccs.) and the mixture was mechanic- 
ally shaken for about eight hours, when a clear solution was obtained. 
The solution was evaporated on a water-bath and the solid was cryst- 
allised from boiling glacial acetic acid, in gritty flakes, m. p. 187® with 
decomposition. It is practically insoluble in most of the common 
organic solvents. (Found : N, 7. 4 ; S, 8.6 ; CieHicOeNoS requires N, 7.7 
and S, 8.8 per cent.) 

Chemical Laboratories^ 

Royal Institute of Science, 

Bombay. 



THE EFFECT OF TEMPERATURE IN FERROMAGNETIC 

CRYSTALS 


hy 

G. S. MAHAJANI, M.A., Ph. D. (Cantab.) 

Fergusson College, Poona. 

" Nous avons dfiduit des propri6t6s des lignes ’d’egale aimantation 
— (in the H-T plane) — rimpossibilit6 d’nne 6quation d’etat ferro- 
magnetisme, fondle sur la loi classique du paramagnetisme et sur celle 
du champ moleculaire, et nous avons reconnu la n6cessite de retoucher 
les postulats fondamentaux.” 

— WeiP et Forrer [Ann. de Phys. Jan-Fevrier 1926 

Tome V, page 153] 

“ The results of experiments do not appear to be in agreement 
with the Weip theory of specific heats of Ferromagnetic substances.” 

— “ Specific Heats of Ferromagnetic Substances ” by 
Sucksmith and H. H. Potter, Proc, Roy. Soc. 

Vol. 112, 1926, p. 176. 

[ 1 °] The scope of the present Paper and some introduc- 
tory remarks : 

A brief summary of the writer’s first paper* was published in the 
Proc. Cambridge Phil. Soc., Vol. 23, pt. 2, and the main criticism 
of the work came from Debye and Pauli in an informal conference 
on Magnetism held at Zflrich. It was to the effect that the concept 
of temperature was neglected and that the problem was treated 
as simply a geometrical, statical one. 

The object of the present paper is to take account of Temperature 
effects, and to revise and consolidate in that light some of the main 
results obtained before. The exact bearing of the quotations at the 
top will become clear when we sliall come to explain Weil’s latest 
experiments (1926) on theoretical grounds. 

It may be recalled here for the sake of definiteness, that in the 
previous paper, on the assumptions that 

(i) elementary molecular magnets in a ferromagnetic crystal 
are nothing but atoms with magnetic properties due to the presence of 
electronic orbits, 

• Published in extenso as "A Contribution to the Theory of Feir nmagn^ tle 
^stals." Phil. Trans. Roy. Soc. London, Series A, Vol. 228 , pp. 
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(ii) that in a ‘^space-centred** structure, — whether cubic or non- 
cubic, — the atbms split themselves, in any steady state, into two 
groups with two distinct directions for their magnetic axes. The tw^o 
groups severally belong to the two component simple lattices. The 
two directions coincide for saturation, and are exactly opposite for the 
unmagnetised state, 

we found that, — 

(iii) Webster’s experimental results could be explained theoretical- 
ly, without postulating the existence of any ‘ molecular field’, but simply 
with the aid of the ‘ atomic actions 

It was also shown that — 

(iv) ‘ the atomic actions * could be effectively substituted for by a 
molecular field according to a general law, w^hich included both the 
cubic and the non-cubic cases,— and which in the particular non-cubic 
case (of Pyrhotite ) reduces to Weip’s law of ‘ simple proportionality*. 

Now, out of these four items, it is only (ii), the assumption of 
‘ two groups’, that is going to be replaced in this section. And as it 
was used only in the third section dealing with non-saturated states its 
revision does not affect our main results, as they referred to Saturation 
states. 

The grounds for revision are mainly three : — 

1. It is plausible in the case of a “space-centred” structure, 
where we have exactly two simple component lattices ; but what about 
‘simple’, or ‘face-centred’ structures ? There is no definite way of 
dividing the atoms into two groups. 

2. The second is now a theoretical objection to some extent : 
writing in 1925, L. W. Mckeehan says, 

“It appears after a little study of the older theories that none of them have 
taken sufficient notice of the fact that the medium, the behaviour of which they 
attempt to describe is really discontinuous. Some of the theories are quite 
obviously faulty in this respect, introducing intrinsic fields of force to a greater 
or less extent, and thereby avoiding consideration of the physical basis of 
magnetic retentivity and hysteresis. Others begin with the atoms but introduce 
what amounts to the assumption of a continuous medium when groups of 
atoms are pictured as undergoing simultaneously equal changes in magneti- 
zation.” — P/iy5. Review 1925, Vol. 26, page 275. 

It will be observed that this criticism is as much directed against 
our assumption of 'two groups’, as it is against Weil’s molecular "field. 
Mckeehan suggests in his paper that the magnetizing process in a body 
must proceed discontinuously in space as well as in time. Now, it is 
not impossible to reply ’.to Mckeehan’ criticism if the group- 
assumption were really 'found indispensible. But, as will be seen, 

3. the way in which the concept of Temperature is to be ip- 
tiroduced^ renders it unnecessary to maintain. 
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Conversely, also, if the assumption is given up, temperature 
must come in to explain the existence of states othet* than that of 
Saturation. 

[2^] A historical Note:— 

In his article on “ Para-and-diamagnetism *’ in [Bull. Nat. 
Res. Council^ Vol. 3, part 3. p. 68 (1922)], Wills has summarised 
the various attempts to introduce temperature and derive the “ equa- 
tion of magnetic state ” of a substance — i.e. to say to correlate in a 
relation temperature, applied field, and magnetization, viz. 

/(H, T, a)=:0. 

A few points, however, need to be noted here, so as to make it clear 
wherein the contribution of this paper lies. 

1. Langevin was the first in the field. He introduced tempera- 
ture as in the usual Boltzman-Maxwell statistical way, and obtained 
the equation of magnetic state for a paramagnetic substance in the 
form 



2. This relation if written in the form 


Magnetization 



bears close resemblance to the equation of state of an ideal gas, viz. 
RT ; or 

density = /(^)- 


Now, by taking account of internal pressure. Van der Waal obtained 
the equation of state which included liquids as well. By analogy# 
WeiP introduced the concept of an internal (moleculaire) field, and 
obtained the equation of magnetic state for ferromagnetic substances 
as well, in the form 

[This result, as we shall come to consider more fully later, is contra- 
dicted by his latest experiments. 1926.] 

3. Many of the experimental facts since Langevin’s paper 
U905), did not accord with the main results of his theory which were 
wo,— 

(»■) for diamagnetic substances 

(it) X oc for paramagnetic „ 

•virhere X ■* susceptibility. 
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This led to various attempts to modify his theory. The main workers 
in the field hav« been Honda and Okubo, Cans, Oxley and Frivold. 
All these attempts may be grouped as those independent of Quantum 
hypotheses. 

But, discrepancies in other directions were revealed, which neces- 
sitated the modification of Langevin’s theory : — 

In 1911 Nernst showed that, in contradiction to the laws of classi- 
cal mechanics, the specific heats of polyatomic gases appear to de- 
crease with decrease in temperature, and the results were ascribed to 
the behaviour of that portion of the specific heat which depends upon 
the rotation of molecules. Meanwhile, the experimental investigations 
of Onnes, Oosterhuis, Perrier, du Bois, Honda and Owen on the 
variation (with temperature) of the susceptibility of paramagnetic 
substances, gave results which were in opposition to equipartition 
theories of paramagnetism. The theory of magnetism was thus in a 
dilemma similar to that in which the theory of specific heat found itself. 

Accordingly modifications were introduced by bringing in Quan- 
tum hypotheses. And in this connection may be mentioned the names 
of Oosterhuis, Keesom, Cans (again), Weyssenhoff and Reiche. 

It is important to observe, however, that none of these attempts 
seems to consider a crystal structure, such as we have under contem- 
plation. The principal aim of the paper, therefore, will be to introduce 
temperature in a way consistent with the lattice-theory of crystal- 
structures. 

[ 3 ° ] Temperature effects in magnetic crystals to be 
correlated with Libration frequencies of atoms:— 

The way to introduce temperature in the present theory is some- 
what similar to that which Born adopts in his “ Dynamik der 
Kristallgitter,*’ in dealing with specific heats of solids. There, only 
the translational displacements of atoms are considered, and only the 
corresponding frequencies are taken into account. In the present case 
(of ferromagnetic crystals), since the atoms have associated with 
them a privileged direction, — viz. the axes of their magnetic moments, 
— it is necessary to introduce Librational frequencies. Thus in place 
of Born's — 

“ Die potentielle Energie zwischen einer Partikel der Basis und 
einer andern, beide in Gleichgewichtslagen, hat den Wert, 



we have to write 
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Hie notation is the same as in Born’s, — 

r r I— ^ , ( vector-equation ). * 

^ denotes the vector joining the origin to the ‘^’th particle in 
‘/’th cell. 

{0, (j)) denote the orientation of the axis of the magnetic moment 
of an atom. Of course 

- These are scalar equations. 

[ It may be pointed out that so far as the purely magnetic poten- 
tial energy is concerned, the function is, (if the atoms be re- 

garded as simple doublets ), — 

---a rk { ^ } • 

^kk' I 

Cf : — ^Jean’s Electricity and Magnetism p. 379 


e 


kk> 


9t - 


^kk' 


J 


Now, first of all, neglecting T, we determine the direction of mag- 
netization ( o ). Let it be ( 6q, ) Then we have 

To bring in Temperature, we suppose that the atoms are vibrat- 
ing and their axes librating. In addition to Born’s translational dis- 
placements, we have now 

Forming the equations of motion the frequencies are to be deter- 
mined as in Born’s articles 17 and 18. [Dynamik der Kristallgitter 
pp. 585-593.] 

Now the {0, librations reduce the average magnetic moment 
of the atoms in the direction about which the axes are librating, and 
frequencies establish a relation with the temperature, whether by the 
the classical equipartition formula, or by the quantum theory formula. 

This is the general method of introducing the effects of Tempera- 
ture, in ferromagnetic crystals. 

The development of the actual algebra for this general method will 
be postponed for the present. In what follows the assumption of 
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an existence of a ‘monochromatic state* will be introduced, and results 
obtained. Really speaking, as will be seen, this assumption is not 
justifiable, but it does help to give some picture of how temperature 
affects the various magnetic phenomena. Besides, the results obtained 
give a qualitative agreement with experiments. 

[ 4 ^] The equation Magnetic state on the assumption of a 
monochromatic state of libration : — 

To attack the problem of specific heats of solids, Einstein ging 
von der Uberlegung aus, da^ die Atome eines festen Kdrpers als Reso- 
natoren betrachtet werden konnen; dann mus>9 aber ihre mittlere 
Energie durch die aus der Strahlungstheorie gewonnene Formel 

gegeben sein Einstein vernachlassigte zuerst die Koppelungen 

zwischen den Atomen und schrieb diesen samtlich dieselbe Schwing- 
ungszahl V zu; dann kommt den 3N Freiheitsgraden eines Gramma- 
toms die mittlere Energie 

E = 3 R T. P. te); P ix) . ” 

e ^-1 


In exactly the same way, as a first approximation the ‘coupling’ 
forces between the atoms (or say the ‘librators’) are now neglected, 
and one and the same frequency (v) assumed for all. 

Now let as usual, — 

|i= magnetic moment of each atom 

and ^o®®niaximun amplitude of any one of them for ^-libration. 
We put, 0 m»9^os2'izvt 


and we get, 


1 ( ) 

TAT" J cos I ^0 cos 2 ir V# I dt 

® Jo(<9o) 


If we are dealing with low temperatures then do will be gmnH 
and we can expand the integrand and neglect terms higher than 5 ,*. 
Now, 9o will not be the same for all atoms even if v is the aatnA (by 
assumption). The observed eflfect, therefore, will be to reduce the 

saturation intensity o© in the ratio ^ 1 — 5o* 

Thus 


0 ■, Oo 
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Next, the mean kinetic energy due to libration is (for a single 
atom), ‘ 



0 


« 7-A (27Uv)2^o® 

4 

(A moment of inertia of the atom about an axis JL to its axis of 
magnetic moment). 

The frequency v is determined by the equation 

A<9‘V iJL (H+Hm)sin(9 = 0 

Where the atom finds itself in a total field of force H + Hm. 
Replacing sin ^ by ^ to our order of approximation we get, the freque- 
ncy given by 

2irV.= ^UL (H + H,»)/A . 

Now the mean energy of the librating atom=mean kinetic+mean 
potential 

= 4A(2irv)5o* + iA(2irv y%^ 

= i A {2 IT V )W‘ 

The mean energy for N atoms, ( each vibrating with a different 
amplitude ), is 

JA( 2 7C V N. 

By Plank-Einstein’s formula we get 

i N. A ( 2 7C V ) W = RT. P (|^) 

where P ( ;«: ) «= — - — 
e^-l 


i. e. 


ft/2 A 


and we get 

f ft/2 A ff'-* ^ ^ 

o = Oo*|^l — ^ftv/ftT ^ - 

(2ii:v)* — |i ( H + Hm )/A 

[5®] Experi mental Evidence 

Suppose in the first instance, that we expand the term 

^ftv/fer ^ retain the first term, i.e. to say adopt the classical, 

in place of the Quantum formula for the energy. Then we should get 
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k — 1'372 X 10'’® erg/degr. 
for iron [J, = 10 Wei^ Magnetons 
«= 1-8x10-*® 

In Webster’s f H = 3 x 10* 
experiments ( Hm = 6 x 10® roughly 

This means 

/ 2 (1-3) 10-^®. T \ 

o=Oo V, i i-gx 10-®®x3x 10*/ 

= Oo [ l-T-(lO-i)] 

This would mean that the temperature must be practically zero 
for the formula to represent facts. For temperatures over half a 
degree this would give negative magnetization! But, then, we 
have the difficulty that at so low temperatures, the classical formula 
has no application. 

The way out of this difficulty is suggested by the following con- 
siderations : — 

We had 

(JL COS 2%yt ^dt 

and A0 (H + Hm) sin 

In deducing from these, the results : 

r-.c-Y) f 

and ( 2 »c V )* =. n (H+ Hm)/A J 

tha assumption was that Oo is small. Now the radiation-energy- 
formula has shown that ®q®/ 4 comes very great, and 0^ cannot 
be treated as small, and only the first two terms will not do in thf 
expansion of cos cos 2 itvf , 
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(i) The only way to proceed seems to be to solve the equation 

1/v 

f ti COS (00 cos 

r- j/v ^ 

and A 5+ |i(H + Hm) sin 0 *=* 0 
to a greater approximation. 

(a) The assumption of a monochromatic state is not justifiable. 
(iii) The quantum formula must be adopted. 

Recognizing these points, we may proceed to see the general con- 
sequences of the theory. 

We shall obviously get : — 

p. « pi ( 1 - SoV4 + . . . &c. ) 

t=» pL ( 1 “ ^0^ / ( ® 0* ) ) 

and V = F{ (H + Hm), ^o} 
and the equation of magnetic state will be of the form : 

o ( 1- ^oV ( <?0* ) ) 

fl-5 - ft/2 A 

and ( 2 TC V )* = F { ( H + Hm ), ^o} 


Of course, for small values of 0o we have 

577W) = i 1 

and F «= Jt ( H + Hm ) / A 

Note . — This difficulty about the order of magnitude and the 
necessity to solve the equation more exactly was noticed too late 
to correct the whole work. The exact discussion regarding Webster’s 
curves is not possible without actually working out the results. The 
explanation about Weip’s curves of his latest experiments, however, 
holds good, all the same. The modifications will be very slight. 
Therefore,' a very rough argument is given instead, for Weip’s 
curves : — 

In what follows, will be assumed the following form for the 
solution of our problem : — 

-5_ hl2A%^ 'I 

0 = Oo jl— } 

2p,v - ^ [I (H + Hm)/A , 


and 


Call this a “ provisional 
solution”. 
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Webster’s curves : — Neglecting the temperature effect, the result 
obtained in the? previous paper to explain Webster’s Graph was 
H X (/») max% «=» i a[i/. 

There (i) was the saturation value, and it was concluded that the ‘ 
right hand side being constant, a rectangular hyperbola was obtained. 
But as was also pointed out “the actual tables do not give the product 
H X (ln)max» constant. In the case of either crystal it slightly in- 
creases with the field (H) The theoretical formula we have 

obtained does not account for the slight increase in the value of the 
product H X (ift) fnox* v^ith increasing (N), nor does it explain the 
sudden drop ” 

It seems now that the cause of the discrepancy is to be looked 
for in the temperature effect. In the relation 
4a[i/ •=» Const., 
we must now write 
On for ( In ) 

Oo { 1 — {.6 a) } for / 
and )JLo { .» } for p, 

and we get 

H- ( Ob )max = iapo Oo { 1 }* 

=Ja po Oo { 1 — 2 ^ 0 */ W)) approx. 

From the form of the “ provisional solution,” we see that, we get 
an exact rectangular hyperbola if = 0 

hl2 A TC* _ „ 

i.€. T « 0 

Secondly, if T «» 0, diminishes as v increases, — i,e, as H 
increases, t.e. the product H x ( a« ) max should go on increasing 
as H increases. This is borne out by the numbers which Webster 
gave to us : — 


Crystal B 

Crystal A 

H 

(an)max 

H. (a«)max 

H 

(on) max 

H (cn)max 

1 183101 

i 29-7 1* 

1 246807 


3640 

444 

161616 

1 1 7620 1 

1 34-5 ) 

! 262890 , 


3100 

49*1 

152210 

5530 

43 

237790 


2470 

53-3 

141642 

3500 

64 

224000 


2150 

63-4 

136310 

2030 

96-5 

195895 






These tables are given in the previous paper. 


• The only exception : H rises and the product falls. 
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2. Welp experiments in (1917) [J. de Ph. s« s.t 7, 1917] . 

These led to his deducing the result * 

H -4- 

— ^ 2 .nd independent of T ( See next article ). 

Now, this result can be arrived at from the present theory thus : — 
By the “ provisional solution ” 


o is a function of 
and 


VI e 


hvlkr 


-1 


) 


If we retain only the classical term 
;feT/2Aic» 2&T 




o is a function of 
H+Hm 


T 


1 . e. 


T 


H + H” 
=¥ (o)- 


> 


Now, as we shall see, the later experiments of Wei0 contradict this 
result. This means that the Quantum form must be retained, 

[ 6 ^] Experiments of Wei^ 


In both instances, experiments were made on nickel. 

1. The paper of 1917 contains the following-argument. 


definirai dorevanant le champ moleculaire pas, Hw 


du 

do' 


. . Je 

u etant 


Tenergie de Tunite de mass de la substance, et la T et o des deux 
variables With obvious notation 


du «= Cod T — Hwrfa 
dCo dHm 


(a) 


er 

Again = CadT — (H + Hm) do 
and dQ/T is a perfect differential . . . &c. 

leCa 0/H+Hm\ 
dT^ T ^ ' 


T 0a 
From (a) and (P) we get 

0H H+Hm 
0T T 

and 6*H 

a? ex ax® 
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Now, the experimental curves of o •=» const, on the (H, T) plane 
give straight lines 



We get 

_dCa _ BHm 8 /H + HmV q 

da ex ax \ T / 

• H + H»n _ f\ 

.. — <Piio; 

Hm = ^2(0) 




360 370 380 390 400 410 


Temperaiure 

(Exact copy of “fig. 2 ” page 130 J. de Ph. S' 1917) 

WeiP observes there, “ . . . Mains les droites sont souvent cou- 
d6es et le lieu des coudes partage le plan en regions dont chacune, il 
semble plausible de Tadmettre correspond a un etat particulier de la 
materi6re. 

La relation linear entre la temperature et le champ, pour une 
aimantation donnfee entraine des consequences thermodynamiques tr^s 
interessants**. These ‘interesting* consequences are the ones men- 
tioned above viz. 

( H + Hm )/X »= (0); Hm - <pa (0). 

2. On the other hand, the experiments in 1926 yielded curves 
of a different shape [Exact copy from Ann. de Physique Jan.-Fevr. 
1926 pp. 206-7] . 
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It is these curves, and their curvilinear character which are referred 
to by WeiP in the statement quoted at the very beginning of this paper. 
Weip, further, observes, ”Le caracterecurvilignedeso== constant, 6tabli 
au-dessus du Point de curie, n*est done pas contredit par Texp^rience 
au-dessous de ce point. C’est cette constatation qui oblige a modifier 
les hypotheses fondamentales pour Tetablissement de r^quation d’etat.** 
It will be shown now that the only ‘ modification ’ forced upon us 
is to accept the experimental result that 


a^H 


0 


Notice, however, three general features about these curves. 

(i) All of them if continued down to T«aO will cut the axis of H 
below the origin. 

(ii) The concavity in the case of all curves is away from the 


axis of T. 
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(iii) The cjurves tend to be straight as H increases. 

These three features are borne out by the present analysis* 
Looking to our “ provisional solution ’* 


Oe=ao * 
and 





/ hylkv 

V ( ^ 


) 


We see that the curves constant are given by 
^ constant ( positive ) 

e. /,v//eT = log( 1+522^^ 

Writing x for T 
and 3? for H 4- Hm 

and substituting (2'Zi:v)^*= [jl (H 4-Hm)/A 
We get 

V y 

where L, M are positive constants. 

We can write it in the form 

X ^ L 

^ v/iT- log ( 1 + 

Inspection shews that 

(i) the curve passes through the origin x^y^O 


(ii) — increase as y increases. From these two facts it 

y 

follows that the concavity of the curve is away from the axis of x 

(».c. T). 


Next since 37*= H + Hm, and since the curve passes through 
(0,0), the effect of taking H only for 37 is to shift all the curves down- 
wards — i.e, to say they will cut the axis y ( j.e. H ) below the origin. 

(iii) Observe also that the equation 


L\/37 


log(l + M/V3^) 
L 


reduces to a- ^ 37 for large values of 37 ».e. the curves tend to be 


straight lines as 37 increases. This is a characteristic which is possessed 
by the curves in question as given. 

s 



146 


JOURNAL OF THE UNIVERSITY OF BOMBAV 


[ 7 °] General Remarks : — 

As regards testing the theory quantitatively, we have seen the 
difficulties; and the question is postponed for the present. In 
fact the so-called ‘monochromatic’ formula for the equation of 
magnetic state does not represent the reality, since we cannot 
neglect the coupling forces between the atoms. Besides, owing to the 
discovery of the difficulty about the order of magnitude,— and hence 
the inadequacy of the approximation, — (which discovery came too late to 
rewrite the whole paper) — it seemed best to adopt what we have called 
the “provisional solution”. The defects of the provisional solution 
must be explicitly mentioned here : — 




1/v 


.Vv 

j cos 6 dt 
0 


(a) 


cos 2TZVt. 
A( 9 * + ix sin 

hl2k-%^ 






(p) 

(t) 

( 5 ) 


Of this system of equation (a) and (Y) are exact and will persist 
in any approximation. 

(P) is a solution of (Y) only to approximation up to and in 
that case 

(27Uv)2=ii(H + HiH) /A. 

But if this be accepted, then surely we cannot avoid accepting 

Since, if sin 0 can be replaced by cos 6 must be capable of 
being replaced by 1 — G'^! 2. But that leads to an absurd result. There- 
fore we could not expand cos 0 up to (1-072). And hence the relations 
Qm=i6o cos 27CV^ 
and (2 tcv) 2« p. (H + Hm)/A 
are not valid for the approximation required. 

And hence the provisional solution is defective, — as it is a mixture 
of two degrees of approximation. Yet, it is hoped that the main 
argument will remain unaltered, even when the exact solution is 
obtained. v 


[ 8 ®] Hysteresis 

The concept of ‘ libration ’ gives the following picture of hysteresis. 
Suppose we start from the un-magnetized state. The atomic 
axes are pursuing a random rotary motion (as in Langevin’s theory), 
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or are possibly librating about several directions symmetrically situat- 
ed, (as seems proper in the case of crystals); that is to say the motion 
is general but only a superposition of several definite frequencies deter- 
mined by the crystal structure and the coupling forces. The point is 
that there is no privileged direction. Introduce a field H. This 
establishes such a direction. The general motion of ‘libration at 
random ’ begins to be modified, and the atomic axes tend to librate 
about this direction more and more. The body thus shows a tendency 
to magnetization. As H increases, the frequency of libration in- 
creases, the maximum amplitude diminishes (if T is to remain the 
same), and consequently the average moment of the atom in the direc- 
tion of the libration-axis increases. This causes increase in the 
magnetization (o). 

Now suppose the field H is removed. This removal does not change 
librations into random motion at once. There is the field H created 
in the process of magnetization. That still persists. The effect of 
removing H is simply to decrease the frequency, and hence to in- 
crease the amplitude (if temperature is to remain the same), and thus 
diminish the magnetization. If Hm is strong enough a point will be 
reached when Hm is sufficient to maintain the librations without 
further decrease in the frequency. The corresponding magnetization 
will remain, and the body will behave as a permanent magnet ever 
afterwards. That is Hysteresis. 

If, on the other hand, Hm is not sufficiently strong, the decrease 
in frequency will soon bring about a state when the atoms, one after 
another, begin to break away from the libratory motion, to lapse into a 
random motion. This reduces (a); and consequently Hm also dimi- 
nishes. In this way the process once started, gets accelerated, and in 
the later stages, the magnetization dies away quickly. This again ex- 
plains the lag of (o) behind (H). The time taken by the body to return 
to the unmagnetized state will of course depend upon its structure and 
the nature of the constituent atoms. 

[ 9® ] Conclusion 

1 . It is suggested that the concept of temperature can be brought in 
the theory of Ferromagnetism by means of libration frequencies. The 
method requires to be fully worked out by means of a polychromatic 
formula. The ‘monochromatic,’ formula which is worked out gives 
absurd quantitative results, if only the first approximation is tdken. 
The exact form of the solution explains qualiiaiively the results 
of WeiP’s latest experiments. It may be that this way of introducing 
temperature will not answer the facts. But almost all extant theories 
on magnetism have been unsatisfactory. And it is as yet too early to 
say whether this method will or will not work. 
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2. The recent experiments on the specific heat of Ferromagnetic 
Substances do not agree with Wei^ theory of the same^cf : quotation 
at the beginning of this paper) ; — it seems very likely that a satis- 
factory theory can be worked out on the present lines — ^i. e., by 
adopting Born’s way and introducing in addition, librational frequencies. 


Note 1. — Mckeehan’s suggestion that magnetization must proceed 
discontinuously in space as well as in time assumes, as he himself ad- 
mits that there is a slight inhomogeneity in the matter. Now we are 
here trying to build a working theory for a crystal. And thus the 
argument of inhomogeneity can scarcely hold good. 

On the other hand even in the regular structure of crystals quan- 
tum processes will introduce discontinuities, due to the sudden jumps 
of electrons from one stationary orbit to another, the magnetic 
moments of atoms will suddenly change. This possibility is never 
denied. But it is so difficult to take account of it mathematically. In 
that case the only change in our statement will be : — 

“ Let ^average moment of the atom for a long time. 

Again, there is no reason wffiy the assumption of groups should be 
opposed to atomic processes, as far as the observable phenomena are con- 
cerned. The sub-atomic process may not admit of ‘groups-assumption/ 
But when once that is got over by putting 
[Its: average moment ... &c., 

the groups-assumption can well be introduced, if required. 


Note 2.-- Alternative formula for the equation of state. 

[1®.] We shall follow Livens’ method, p. 392 but we must take 
account of the following three points of difference : — 

(a) In Livens* case the magnetic potential energy is put down as 
— jx B [ A sin^S -f C cos 0 ( ^* + cos 0)]. 

Here each charged particle is separately considered, and on 
account of the gaseous state collisions are not excluded. 

In our case, on the other hand, our magnetic molecules (or ele- 
mentary magnets) are so to say fixed at the lattice-points. Each of 
these is a complex structure, but is now treated as a magnet with 
moment [X. The individual motions of the orbital electrons are 
not taken any notice of and hence the molecule as a whole has 
the magnetic energy - pi Hcos 0, We may suppose that our magnetic 
molecule is somewhat like an elongated ellipsoid of rotation. 

For a Ferromagnetic molecule, is fairly great to be sensibly 
regarded as constant. 
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Instead of Livens' expression we adopt 
— cos 0 for the potential energy. 

[ The justification for assuming the above model is — “ . . Man 
kann somit out eine langgerstreckte from der Elementar magnate 
schliejBeu, deren lange sich aber vorerst richt abschatzen la^t. 
Auch sprechen diese Versuche zugunsten der Hypothese, da P im 
“magnetisch reinen Eisen’* die Elementamagnete vorcebildst sind, . . • 
Gerlash. ] . 

(b) It is easily seen that in our case, E ^T+Y is conserved. 

(c) Thirdly, we assume that the ‘ ellipsoidal ’ magnets have no 
spin about their axes. 

i,e. + cos 5=0 

[2®] Thus in our Ferromagnetic case the problem becomes 

T=i A ( 5^4- sin^5^^) 

V= — |x H cos 5. 
where total field present. 

Now following Livens we have 


e- |^«A5 

ee 

-^A sin* 6 4 * 

E 

2A 2A Sin’s 


|iH cos 9. 


With obvious notation 




dOi " sin QdQ d<f>, d%, d ^ . 
a is determined from 

tf^ a. J e 


Now obviously we get the magnetization per unit volume as 
crer | H. cosg-^ - 


/Iff 




/kT 


sijxO. d9,di>dQd^. 


Now the integrations with respect to ^ and 0 simply cancel out 
from the numerator and denominator, and we are left with, 

( *.• » ji »» Off, saturation). 
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O I— Oo 


J J Cos d. e 




sinO dO d9 * 




[If we were to put $=0, we get back to Langevin’s case]. 

As in Langevin’s case the limits for & may be taken as 0 to ir . 
Then putting x as cos &, we get : — 

0“=* Oo 

f ) 

/!]/.»[ 

We take the limits for $ to be— «> to + oo. For, as 

^•=A sin* & <t>, there is nothing geometrically impossible for 
(p to be very large. 

Now carrying out the integrations with respect to ® first, and 
using 


- VT/., w.get 

-cx) 


O 


Oo 


f^Ux'xe X n/ 2A( l-a:’)/*T • ir 

1 

dx e v' 2A ( 1-** )/T v''^' 

•' - 1 


v'rZT^ e^^’^'^’^dx 

- 1 

-1 
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Note ; — T^is formula for Ferromagnetism differs from Langevin's 
for Paramagnetism in three respects : — 

(i) presence of the extra factor <»/ 

(ii) Oo (“»«p.) is much greater for a Ferromagnetic substance. 

(iii) in e ^ , H=H external +H internal. 

The internal H may be put equal to No following Wei^ ; — or 
equal to N/ (o) more generally. [/ (o) an odd function ] . 

It is to be noticed that the final result comes out independent 

of A. 



DISCONTINUOUS FLUID MOTION 
By 

Mr. S. D. MANERIKAR B.A.. (Bom. & Cantab.) 

The general equations of motion of a fluid, when its viscosity and 
compressibility are neglected, were discovered by Lagrange and Euler. 
But it was found that some of the results according to this theory — the 
so-called classical Hydrodynamics — are in complete disagreement with 
observed results, even in the case of fluids like water whose viscosity is 
very small and was considered unimportant. So much so that practi- 
cal people were doubtful as to whether there was any relation between 
theoretical Hydrodynamics, and the actual behaviour of fluids. 

Some of these surprising results may be mentioned. According 
to this theory, a body exposed to a stream of perfect fluid would ex- 
perience no resultant force at all, any pressure on its face being con^ 
pensated by equal and opposite pressure on its rear. A particular case 
of this viz. when the body is a sphere was first solved by Dirichlet 
and is known as “Dirichlet’s paradox.*' 

According to the classical theory the form of flow about a sym- 
metrical body is the same behind as in front. This is quite different 
from what is observed in actual practice. If a flat plate is held fixed in 
moving water, the liquid refuses to close in behind, and a region of 
more or less ‘‘dead-water" (f.e. still water) is formed, entailing a large 
resistance. 

Thirdly, according to theory, the velocity of the fluid at the sharp 
edge of an obstacle should become infinite. In practice the velocity is 
very great to start with, but speedily diminishes owing to the forma- 
tion of an eddy. 

Fourthly, the classical theory would involve negative pressure in 
a fluid. Rayleigh remarks that there is nothing in the constitution of 
a perfect liquid to prevent the existence of negative pressure. But in 
actual practice it is not observed in the cases, where according to 
the classical theory it should occur. 

It is clear therefore that some alteration is necessary. If we take 
viscosity into account, the problem becomes too hard. No general 
solution of the equations for a viscous fluid has yet been given, though 
particular cases have been solved. The scientist therefore still kept 
the assumption of a perfect liquid. 

It was Helmholtz who first pointed out that there was nothing in 
the nature of a perfect fluid to fotbid a finite slipping between con* 
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tiguous layers and that the possibility of *'such an occurrence was not 
taken into account in the common theory. 

To make clear the improvement effected by this theory let us con- 
sider the case of a flat plate moving in still water. This was solved 

by Kirchhoff and discJussed 
more fully by Rayleigh (Two 
dimensional motion ). 

The fluid behind the plate is 
supposed to move strictly with 
the advancing plate and to be 
separated from the main fluid 
by a surface * of separation. 
The tangential velocities on 
the two sides of the surface 
are different. There is no 
velocity normal to the surface. 

If the plate be assumed fix- 
ed and the fluid to flow about 
it, the fluid behind the plate 
is at rest under a pressure equal to that which prevails at a distance. 
The surface of discontinuity is determined mathematically by condition 
of constant pressure ( equal to the pressure in the “ dead-water ” 
region ). 

lip is the pressure and te the velocity at a distance, and P the 
density of fluid, the pressure at the middle-point of the front side of 
the plate is by Bernoulli’s equation p+ (since at this point the liquid 
comes to rest ). The pressure on the rear side is p. If the liquid were 
to come to rest at all points on the front side, we should get [the 
total resistance equal to 

\ Pu^x the area of the plate. 

This is only an approximation. The liquid does not come to rest 
at all points of the plate, and more exact theory gives the total resis- 
tance equal to 

— Pu^ X the area of the plate. 

4+ TT 

( =0*44 approx. ) 

4 “r IT 

Experimentally, the resistance is found to be about Pu^ x area of 
the plate, t . e. more than twice as great as the theoretical value. 

The reason for this disagreement between the theoretical and the 
experimental values is this. In practice the pressure just behind the 
plate is not equal to, but less than p the pressure at a distance* 
This cannot be taken into account in Kirchhoflf’s theory. 

T 


Fig. 1. 
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But the new theory is a grekt improvement on the Oliver one, which 
did not give any resistance at all. At the edges the new theory does 
not give infinite velocity. It does not give rise to negative pressu res, 
and the form of the flow according to this theory agrees better with 
experiment than the form of flow according to the older theory did. 

Let us now consider some of the objections that have been raised 
against this theory. Lord Kelvin objected that the motion was con- 
trary to the “ minimum energy theorem ( called after him ), As 
Lanchester points out this objection has no force. For the minimum 
energy theorem assumes the absence of discontinuity, and when the 
assumption is rejected, Kelvin’s theorem does not hold. 

A second objection put forward by Kelvin was that such a surface 
of discontinuity would be unstable. This objection is perfectly valid 
and explains why in practice such a surface is not observed. There is 
no sharp dividing line between the main flow and the “ dead water ” 
region. 

A third objection is the existence of circulation along the rectan- 
gular curve C ( see figure 1 ). By Kelvin’s theorem circulation along a 
closed curve moving with the fluid ( assumed incompressible and non- 
viscous ) does not change. As there was no circulation at a distance 
in front of the plate, it is argued that it is not possible to have circula- 
tion behind. On the other side it is argued that this circulation is due 
to viscosity, and that though in aninviscid fluid, the circulation could not 
occur, the objection does not hold for a fluid with small viscosity. The 
argument is incorrect. For though it is possible to generate circulation 
in the viscous fluid, yet quantitatively the existence of so much 
circulation in a fluid with negligible viscosity cannot be explained. 

The error in the objection was discovered very late. Kelvin’s 
theorem applies to curves moving with the fluid. The curve C has 
not moved with the fluid. The lower portion has come with the main 
portion of the fluid, while the upper portion has always been there. 
Hence before some time the particles forming the upper and the 
lower portions respectively were separate, and the two together did 
not form a closed curve. 

It has been mentioned that the theoretical form of flow does not 
agree well with the observed. It is assumed in the theory that with 
respectto a co-ordinate system moving with the body, the flow is 
staticmary, which is certainly not true. 

According to the theory there is no "suction” behind the body, 
because in the dead-water region the pressure is constant and equal to 
the pressure at a great distance from the body. But experiment shows 
that this suction has a great influence on the resistance experienced by 
the body. 
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The reason why the hydrodynamically possible discontinuous 
potential flow aoes not exist, lies in the instability of the surface of 
discontinuity. (See al^ve) 

One can think of the surface of discontinuity as a “vortex-layer.’* 
This vortex-layer shows a tendency to “curl,” i. e, the vorticity is con- 
centrated at some points and taken away from the region between 
these points. This observation suggests that there may be stable 
arrangements of isolated vortices, which can be regarded as the end- 
product of the vortex-layer. 

Such an arrangement was found by Karman, called Kdrmdn 
vortex-street after him. By assuming the existence of such an 
arrangement behind the body Karman calculated the resistance on a 


h 

cylinder (two-dimensional flow). He found it equal to PiJ[ - ( U— 2w) 
/2 

+ p where P is the density of the fluid, l the vortex strength, 

2 irl • 


U the velocity of the body relative to the fluid, u the velocity with 
which the vortex-system moves forward relative to the fluid, h is the 
distance between the two rows, and / the distance between two 
adjacent vortices of the same sign (see Lamb, p. 211 for a fig. of the 
stable arrangement). The calculated resistance agrees very well with 
the observed. 

The stability consideration gives 


Cosh — — = >/ 2 Sinh = 1 

i V 


i. e. ~ = 0-281 approx. 

i 

u *=^tanh^^ 

21 I 


Hence two of the quantities have to be determined by experiment, u 
and I say. In this respect Kdrmdn’s theory is not complete, for when 
the size and shape of the cylinder and the velocity of the cylinder 
relative to the fluid, are given, it is not possible to calculate the resis- 
tance without measuring two quantities. 

Heisenberg (Physik. Zeit. 1922) has tried to obtain the resistance 
on a flat plate moving normally through a fluid. He assumes that the 
flow is a discontinuous potential flow to start with, but later degenerates 
into a Kdrmdn vortex-street, whose dimensions he has found out from 
purely theoretical considerations. The results agree well with experi- 
ment. It remains now to see how the surface of discontinuity resolves 
itself into the stable arrangement of the Kdrmdn vortex-street. This 
problem has not been solved. But Rosenliead (in P.R.S. 1928) has 
proved that a plane surface of discontinuity degenerates into a row of 
periodically distributed vortices jof the same sign. 
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Summary:— We have seen how the continuous pot^tial flow did 
not agree well with experiment. It was modified by Helmholtz who 
assumed that a surface of discontinuity could occur* We have seen 
the objection to this, firstly tlmt the surface is unstable, and secondly, 
the resistance given by it is much less than the experimental value. 
We haveiseen that K^Lrman and Heisenberg have found theoretical 
values which agree very well with experiment, and lastly we have a 
proof by Rosenhead that a surface of discontinuity does actually resolve 
into a vortex-row. 


APPENDIX 

Reference has been made to papers by K^rmAn and Heisenberg 
A more detailed description of the two papers will be given here. 

Kdrmdn : — “Uber den Mechanismus des Fliissigkeits-und Luft- 
widerstandes**. (Physik. Zs. 1912) 


If we assume that at some distance behind the body the flow does 
not differ appreciably from the flow due to the stable vortex arrange- 
ment, and that at some distance in front of the body ( the distance is 
large compared to the linear dimensions of the body), the fluid is at 
rest, then we obtain an expression for the resistance by the application 
of the Impulse Theorem. 


We use the co-ordinate system which moves with the vortex 


system (which moves forward with velocity u s 


^ tanh with 
21 I 


respect to the fluid at rest, = Vortex strength). With respect to 
this co-ordinate system, on the assumptions we have made, the flow is 
stationary at some distance in front as well as behind the body. In 
front there is uniform flow with velocity — w, behind the body the 


aw 

velocity components are — -f -z— and 

vy 


aw , 

where 

dx 


. y sin {z^+z) J— , , . 

X = <#> + / log — { where z^ 

X is due to the vortex system at rest. ( See Lamb. ) 

Relative to our co-ordinate system, the body moves with velocity 

U-w, where U is its actual velocity. In time T = — ( I is the dis- 

U-w 

tance between two consecutive vortices of the same sign ) a new pair 
of vortices is formed. We calculate the increase of A:-impulse in this 
time T ( i, e. between two instants of time after which the flow pat- 
tern is exactly the same as before ) in the following region We take 
two parallels y= ± iq. and two parallels x = const, in front and behind 
^he body at a great distance from the body. The line behind the body 
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is so chosen tb|it it is exactljMn the middle of two vortices of opposite 
sign. i 

For a r^ioa so chosen the impulse exerted on the body 
W dt { where W is the resistance ) is equal to [ the difference of 

impulse in the r^ion at time f = t and f = x+T] — j^the impulse im- 
ported from outside hi the time integral of the pressure on the 
boundaries of the region]. 

We shall calculate the quantities one by one. The increase in im- 
pulse in time T = increase in f ^ i ) dxdy. But the interval 

Fig. 2 
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T is so chosen that the flow pattern reproduces itself exactly with the 
exception that the body has moved forward / = ( U— w ). T. 


The whole double integral reduces to the difference of the integrals 
on the regions ABCD and A'B'C'D', both of breadth U 

For A'B'C'D', the x - component of the velocity is — w, Jand for 

ABCD it is-M+ 4^ 
ay 


/ I d ysf 

0 J 


If we take limit tj ->°o, then we obtain 

Ii = PC^. 

The sum of the imported impulse and the time integral of pressure 
will be taken together. 

If we take any potential flow u {x, y), v (x. y) and consider a cer« 
tain region, then the Ar-impulse imported per sec^P f {^*dy ^ u*v dx)^ 
where w, V are the velocity components on the boundary, The pres- 
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sore gives, for ;r'Component, J* p dy. By Bernoalli, fin stationary 

^2 I *~2 

potential flow p =» const — P “ The sura '>‘oP both int^als 

(multiplied by time T) is 

^2 ® T I p(m® dy -- u V Jpdy } 

« T P *“ 

. . - ~ 3X 

or if we introduce w =u — * v = ^ 

I* = “ iw (Jv tfe ) 

where Im denotes that the imaginary part is to_te taken. 

On the boundaries we put «= — « +«', v =v' then the terms 
in M* disappear ; the terms in u also disappear by continuity (the in- 
coming fluid = the outgoing fluid), and only the terms in «'*, u' v' 
remain. This gives a value on the line which goes through the vortex- 
system (AD in fig.). 


If we let 00, then 





if.T . 

If we put w instead of =• I w dt. then since T “ 

1 •' o U “ « 


S..PCf(o-2») + P^, 

W. Heisenberg '* Dimensions of the Karman Vortex-motion” 
Figure 1 (already given) represents the flow (2— dimensional) 
about a plate of length d (kirchhofiTs discontinuity flow). It is the 
only known flow for which the velocity at the end of the plate remains 
finite. The shaded portbn behind represents the “dead-water ”, and 
the lines bounding the portion the curves of discontinuity. 
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These curves are known to be unstable. We assume that very 
near the plate the curves of discontinuity exist, and that they break up 
at some distance behind. This assumption is justified on experimental 
grounds. 

Let U be the velocity of the plate relative to the water (assumed 
to be at rest at oo) and let u be the velocity of the vortices. Then 
relative to the vortices, the velocity of the plate is U w. Let I be 
the distance between two successive vortices of the same sign. Then 

T = — is the period, or the time between the shedding of two 

successive vortices of the same sign. If ^ is the strength of each 
vortex, then if we consider the upper row of the ” Karman vortex- 
street ” only (assumed to arise from the breaking up of the upper sur- 
face of discontinuity) is the increase of circulation in time T or l^/T 


per unit time 


= $ rtT- 


(U-m) 


In the dead-water the velocity is zero. Outside the velocity is U. 
The curve of discontinuity itself moves with velocity — . 


. * . Length of curve generated per unit time = — . . . . (2) 

2 

. * . Circulation generated per unit time = U ^ (2) 

Since in an incompressible frictionless fluid the circulation re- 
mains unaltered, the two expressions (l) and (2) must be equal. 

i. y.* = ^ ftj - m) 


Another equation is obtained from the fact that a certain fixed 


quantity of water always moves forward between the two vortex rows. 



(Outside the vortex 
rows a particle does not 
move very far from its 
original place. But in- 
side, it is continually 
moving.) 

This quantity of water 
^ the water pushed for- 
ward by the plate *= U. rf. 

According to Karman 
the complex potential of 
the vortex street” is 
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sin (a®-*) Y ^ 

Y «lL log . (4) 

^ 2^ sin(a® + a)f ' 

where *** “ I" + "^ 

-6 .b 

Q the quantity of water = J Un ds = J I (Wda) 

a a 

tfX 

where I ^ imaginary part and W = w — jv = — 

dz 

Q = I f ^dz - I = [ I (X)]^ 

The terminii b of the integral must lie on the stream lines — the 
boundaries of the required water flow. The exact position of er, b 
on the stream-lines does not matter. In the present case, the boun- 
dary stream-lines are the only ones which -> oo in the Y directions. 

— foo;6=+foo may be chosen. The path of integration 
is from » = — f oo along the stream line till we come near the vortex, 
then along d$. and then along the other boundary stream line to 

z=+ioo Q = l(^+»oo - ^-»00 ) 

Now by (4) 

For a = 0 (a does not appear in the imaginary part of X). 

^+,*00 = iLlog ( iJL_!LZ\ = - 

" 2ir ^ 2 Z ' 4 2Z 

-*« =27 ^ " T^T)- 4 2r 

Hence | I (^+*00 )“ lC-»oo ) | ( 5 ) 

U<Z » Q * (6) 

Karman gives ,-^r= = Im (7/ 

IvS 

0-281 (8) 

¥ 

From (3) J U* ■ «</^ (U— »♦). 
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gives ' ^ = 0-229 (9) 

or ^ = 0-771 (9a) 

From (6), using (7) and (8). 

Ud = M^/ 8 •^( 0 • 28 l). 

“■« ® 'lo) 

~ = 1-54 (11) 


(9a) gives a much smaller value for yand-^-, but as the curves of 

a a 

discontinuity are inclined outwards this possibility cannot be realised. 
Karman gives as empirical values. 

- 0-20 ; ^ = 5-5. 

U cl 

The resistance also agrees well with experiment. 


U 



♦relativity and cosmology— part I 

By 

V. V. NARLIKAR B,Sc. (Bom.), B. A. (Cantab. ). 

Professor of Mathematics, Benares Hindu University. 

INTRODUCTION. 

I should like, in the very first instance, to express my most sincere 
thanks to the University of Bombay for their kind invitation to give 
this course of lectures. I am alive to the honour they have done me 
thereby and incidentally to the responsibility that rests on my shoulders 
in return. 

I did not want to lecture on relativity alone as the subject has of 
late gone into a rut. Moreover it has lost, in a relative sense, the 
glamour it had during the first few years after the war. On the other 
hand the subject of cosmology is centuries old. Men in almost every 
walk of life, philosophers of almost every shade of opinion have in- 
dulged in the very fascinating game of speculating on the origin of the 
universe. Cosmology is, therefore, a vast subject and I know nothing 
of its extension in the strictly philosophical domain. I have therefore 
decided to give a short account of certain principles of relativity that 
woi^y facilitate a smooth entry into the domain of cosmology. 

The relativistic treatment of cosmology is fascinating from the 
stand-point of sheer mathematics. It has a number of problems that 
look as if they can be easily solved and yet have defied the attacks of 
some of the most eminent mathematicians, past and present. It is an 
excellent field for the research students who are hunting after probleihs 
and I have therefore chosen this for my subject. 

The Theory of relativity can be studied from four different points 
of view : (l) Gravitational astronomy, (2) Geometry, (3) Electro- 
dynamics, and (4) Philosophy. 

Let us now consider how the need for the theory of relativity 
arose from the standpoint of gravitational astronomy. 

The three laws of Kepler concerning the motions of the major 
planets about the sun are very well-known. Newton deduced from them 
the law of gravitation which has achieved such remarkable success 
not only in the solar system but in all the regions of space that have 
been so far explored. According to the first law of Kepler each planet 

^This is a report of six lectures delivered on the subject in January 1933 by 
Prof. V* V. Narlikar under the auspices of the University of Bombay* 
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moves in an elipse of which a focus is at the sun. The second says 
that the radius vector from the sun to the planet describes equal areas 
in equal intervals of time, while the third is that the square of 
the periodic time varies as the cube of the mean distance. It is 
true that the planets move in a rough sort of way so as to be subject 
to these laws. But if we take the Newtonian law of gravitation as 
fundamental and Kepler’s empirical laws as the consequences of the 
former then the motion of any planet is perturbed owing to the gravi- 
tational attraction of the other planets in the solar system. Thus 
Newcomb^ has shown that one result of perturbation in the case of the 
Mercury is that the ellipse of Mercury itself rotates about the sun at 
the rate of 532^' per century. But it has been observed that the rota- 
tion is approximately 575^^ a century i. e., 43'' per century more. On 
the Newtonian hypothesis no satisfactory explanation of this extra 
rotation could be given. Several attempts were made to account for 
these extra 43" per century but to no success and it was ulti- 
mately left to the theory of relativity to explain the phenomenon. We 
will come to these considerations later on but it ought to be remarked 
here that the success of the theory of relativity in this particular is 
attributed more to chance than to any intrinsic merit in the latter. 

An interesting position presents itself at this point. Kepler’s 
objection to the geocentric theory of the universe in which the planets 
moved in cycles and epicycles was that it could not account for some 
8' in the revolution of Mars. Thus the Newtonian theory arises out 
of the 8' of Mars while Einstein s theory arises out of the 43" of 
Mercury. One expects that an improvement on Einstein could emanate 
only out of a still more subtle phenomenon. 

Next consider the approach to relativity from the geometrical 
point of view. Before the advent of the theory of relativity it was 
customary to use Euclidean geometry for the exploration of all the 
fields of physics. That the parallels meet at infinity, which is an 
axiom of Euclidean Geometry is certainly contrary to common experi- 
ence ; and it has therefore to be taught at school as that ultimately, it 
becomes assimilated into ones habit of thought. As it is beyond the 
scope of our observation we may with equal justification say that 
parallels meet at any distance of the order of 10^® miles. If therefore 
our space is not subject to the Euclidean geometry the possibility 
arises that the empirical laws of physics which hold good in our 
neighbourhood may not do so for the large-scale phenomena. Now 
cosmology is concerned with such large-scale phenomena and it is there- 
fore necessary to apply non- Euclidean geometry to the study of the 
physics of cosmology. Thus relativity and cosmology can be studied 
even from the geometrical point of view. 

Maxwell’s equations for electromagnetic phenomena are true only 
fqr a fixed frame of reference. The form of these e(5[uatioiis wh^^ 
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referred to a uniformly moving set of axes was first gi^en by Lorentz. 
But Lorentz’s form demanded a distortion in the space-time frame 
which appeared absurd on the basis of classical ideas. Lorentz and 
others contended that this distortion was due to the drag of the all- 
pervading ether on the moving frame and that the distorted space 
and time were not, therefore, real. The classical conception of the 
ether was, however, soon found to be unsatisfactory and relativity 
came forward which, while it retained the mathematical analysis sup- 
plied by Lorentz gave a strikingly new interpretation to the mathema- 
tical results. The details, we may for the present leave aside as our 
business now is only to indicate how a topic in electromagnetism leads 
to the theory of relativity. 

It becomes obvious from Einstein’s earlier papers on the theory 
of relativity that a good deal of his inspiration came from the philoso- 
pher Mach.^ The latter questions the very soundness of the ideas of 
space and time which Newton expresses in “The Principia**. In his 
** Principles of Mechanics^" published in 1893, Mach® argues that it is 
a very idle suggestion of Newton’s that the time flows on uniformly. 
The flow can be uniform only with reference to something and hence 
the phrase, “uniformity of flow” has got no meaning in the absence of 
a standard. The conception of time probably arose out of a necessity. 
Our forefathers perhaps found it necessary to regulate their lives some 
way in which case it seems reasonable to suppose that the rising and 
setting of the sun provided them with a standard to mark off equal 
intervals. Thus the classical theory of space and time did not satisfy 
some of the searching philosophers of the pre-relativity days and a 
new theory such as the relativity theory was hunted for. 

The modern conception of the universe is that it is a finite and 
unbounded hypersphere of radius cms., approximately. Yes ! It 
is at once finite and unbounded in the same sense that a circle has a 
finite length but neither any beginning nor an end. The total mass in 
the universe is estimated at about the mass of the sun being 

1.99 X 10®® grs. Incidentally it becomes obvious that even as regards its 
mass the sun is a mere nobody in the galaxies of the universe, and the 
question arises as to how all the masses in the universe are distributed 
in space. 

It has been estimated that there are over 10^® stars in the uni- 
verse. All these stars, planets, nebulae, and other celestial bodies seem 
to possess each some relative motion with reference to the other bodies 
in the universe. There seems to be no body in the sky which is at 
absolute rest. The Greeks thought that the Earth is at rest and that 
all the other bodies in the space move about the earth. It was left to 
Kepler, as we have already remarked to pull this theory to pieces. It 
should however be observed that even if the geocentric theory of the 
universe was disproved by Kepler he bad not yet proved that the 
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earth canno^f be at absolute rest. The question was still open 
to enquiry and experiments were proposed from 1887 onwards to 
determine the absolute motion of the earth. It was quite in keeping 
with the philosophy of the time to imagine that some sort of a fixed 
medium, no matter how rare, extends over the whole space, in which 
all the material bodies are suspended. Such a medium may have fixed 
landmarks with reference to which they thought of measuring the 
velocity of the earth. 

It is needless to go here into the series of experiments which are 
associated with the name of Michelson. Suffice it to say that the 
central question of the absolute motion of the earth slipped through 
the search of all experimenters. One important outcome of all the 
experimental investigations was that it was found out that the velocity 
of light cannot be compounded with the velocity of the source accord- 
ing to the parallelogram law. That this is so has been very ingeniously 
propounded by de Sitter from certain considerations of double stars. 
To make the argument simple we will treat the system of the sun and 
the earth as a double star. E ^ 

In the accompanying diagram 
S is the sun and Ei, £2* E$ 
and E 4 are four positions in 
the orbit of the earth such 
that the time to pass from 
any one position to the- next 
is three months. According 
to the classical ideas if is 
the velocity of the earth in 
the orbit and c the velocity 
of light, the latter will leave g 3 

El in the direction SE4 with velocity c—v and six months later light 
will leave E 3 in the direction SE4 with velocity c+v. Thus the light 
from E 3 moves with a greater velocity than the light from Ei and it is 
obvious that at some distance d an observer will receive the light from 
El and E 3 simultaneously. An observer so situated will see the earth 
simultaneously in the two positions. From a simple calculation one 
can see that such an observer will have to be about 10 ^^ kms., from 
the sun. Now about thirty to forty per cent, of the stars in any cluster 
are generally double stars and an occurrence as anticipated by de 
Sitter should be a matter of common observation. But as this pheno- 
menon has not been observed one expects that the classical law of the 
composition of velocities fails when one of the velocities concerned is 
that of light. 

Einstein gave quite a sensational interpretation to the failure of 
4 II experimental investigations to determine the absolute motion of the 


El* 5 • E 4 
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earth. It is that it is not possible to determine the absolute motion by 
any optical instrument and that the velocity of light is always the same 
whatever be the motion of the source. The whole structure of the 
theory of relativity is based on this interpretation and any evidence to 
the contrary would be enough to destroy the relativistic philosophy. It 
will perhaps be of some interest to remark that Einstein’s interpreta- 
tion was subject to much criticism when first made and Prof. Miller^ 
of America, one of his early critics still persists in his opposition. 
We find, however, hardly any sound justification for this opposition in 
Miller’s investigations. 

Einstein, therefore, enunciated as a law of nature that the velo- 
city of light is a constant c, the same for all observers moving in any 
manner. A recent estimate gives c equal to 2*99794 X lO^^cms., sec“^. 
The question that now presents itself is whether any physical bodies in 
the universe can attain velocity greater than that of light. According 
to relativity a velocity greater than c, cannot be associated with mat- 
ter or energy in any form as such velocities do not come within the 
range of experience. Many would challenge this statement as experi- 
ments could easily be suggested where a velocity greater than c should 
be discernible according to the classical ideas. Consider for example 
an experiment suggested by Eddington. If a powerful search-light, 
thrown from the earth, is made to rotate about eleven times a second in 
the plane of the orbit of Neptune then the observers at Neptune should 
find that the velocity of the beam as it passes across Neptune is greater 
than that of light. The solution which the relativist suggests to this 
difficulty is that the prediction of the observers of the, earth as to what 
will be observed on Neptune is, based on the Newtonian conception 
of space and time. But the relativistic four-fold of space-time is 
warped, the time-scale near the earth is not the same as the time-scale 
near Neptune and it could be possible that the observers of Neptune 
will find the beam moving with a velocity less than c. That this is 
not only possible but is invariably so will be understood when an 
insight into the general theory of relativity is gained. 

The Special Theory of Relativity. 

Although it is true that we are concerned only with the space and 
time intervals between two events, frames of co-ordinate axes facili- 
tate the work of ordering the experiences. A rectangular cartesian 
frame {xyzt) is said to be Galilean when Newton’s first law holds gocjd 
in that frame. Now this law states that “every body perseveres in its 
state of rest or uniform motion in a straight line, except in so far as it 
is compelled to change that state by impressed forces”. Hence if a 
frame K is Galilean another rectangular frame {oJ ^ t*) which moves 

away from or towards K with a uniform speed in the same straight lin^ 
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is also Galileali. Let us call this other Galilean frame K\ As we 
have already remarked it has not been possible yet to detect the abso- 
lute motion of any body in space. Hence there is no standard Galilean 
frame K with reference to which only the laws of Nature need be true. 
In other words the laws of Nature should hold good with reference to 
both K and the latter being any two Galilean frames. In essence 
this is the principle of the special theory of relativity. 

Following Einstein one expects that the velocity of light is the 
same whether the observer is at K or The Galilean transformation 
connecting K and is -x— ut\ yf when moves 

with a uniform velocity u, along ox, and away from K. Hence if a 
light signal is sent along the ;t:-axis in K the velocity of light in the 
latter frame would be c while it would be c— w in the other. Evidently 
the Galilean transformation is not consistent with the restricted 
principle of relativity, and a new transformation must be devised to 
meet the requirements. 

The Lorentz transformation was found to fit in satisfactorily with 
the special theory. It runs as x^ -B(x-'ut)f y'-y* 

4 

J - B(^ where B = (l — ) — This gives 


dxidt 


so that when 


dx 

dt 


c, 


dxidt'— u 2 
l — ti dxidt c 

is also is c, and conversely. 
at 


According to Lorentz who discovered the transformation in connection 
with electro-dynamics (V, y', a', t^) are not real if the other co-ordinates 
are. On the other hand, as there is no standard by which K can be 
judged to be superior to Einstein puts both the frames on equal 
footing. This would mean drastic changes in our habits of thought 
about space and time. 

Einstein has also deduced the Lorentz transformation from a 
certain set of plausible assumptions. He does this in three steps. 
At the very outset he assumes that the required transformation between 
U, y, z, t) and {x\ a , must be linear and the cause of the 
linearity according to him is the homogeneity of space and time. 
This argument has appeared obscure to some and attempts have been 
made to obtain the linearity from first principles.® Once the linearity 
is accepted Einstein next applies in succession the principles of the 
relativity of the rod and the clock and deduces the Lorentz transfor- 
mation. The principle of the relativity of the rod is something of the 
following sort. A and B are two neighbours so that naturally, either 
discounts the other’s story. A has a cow which, he says, gives eight 
seers of milk per day, and B thinks that the cow must be giving only 
four seers in place of eight. Suppose by some chance the cow becomes 
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the property of B. Then if B tells that the cow gives tefc seers a day, 
A is bound to think according to the analogue of the principle in ques- 
tion, that the cow really gives five seers of milk in place of ten. Thus 
the principle of the relativity of the rod says that if a metre rod in the 
frame K appears to be one-tenth less in the frame K' then a similar 
impression will be received in K if a metre rod is placed in the 
frame To understand the principle of the relativity of the clock 
it is necessary to know first what is meant by a clock. The function 
of a clock is to give equal intervals of time. Hence to get a clock 
ready we have only to procure a metre rod and define as a unit interval 
the time taken by light to traverse the distance. From the standpoint 
of a common observer the metre rods in K and K' differ while the 
velocity of light is the same. Hence the standard clocks in K and 
also differ. As the principle of the relativity of the rod has already 
been used all that the principle of the relativity of the clock amounts 
to is that the velocity of light is the same in both K and K^. This is 
the third step in Einstein’s deduction of the Lorentz transformation. 

The obvious interconnection between space and time in the 
Lorentz transformation gives rise to quite a new philosophy. Let us 
consider two observers K and carrying each his own Galilean 
frame. Suppose that the two are together at ^ = O when a light signal 
is sent. After a time t it will lie somewhere on a sphere with centre 
o and radius ct^ where c is the velocity of light. Let in the meantime 
K', who has a uniform velocity u along ox arrive at O' so that OO' - 
ut. Draw O'P perpendicular to 00' so as to meet the sphere some- 
where in P. Let us suppose that the signal was originally sent in the 
direction OP. Let the time of reaching at P be according to O'. 
Of course t cannot be equal to as the measures of time of K and 
differ. Hence O'P *= ct\ The distance O'P being perpendicular to 
the direction of relative motion will be the same according to the 
estimates of K as well as 
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Considering 0,^0^ P as three points in the frame K, we get 
cV= «¥+cV* 

= ^( 1 - 

Also the distance 00' is / or uf when measured by K, while the same 
distance is l' or ui' when measured by Thus 


We have seen here that the same distance OO' is measured as I by 
one observer and as /' by another. Similarly the same duration of time 
is measured by one as t and by the other as There is no reason 
why the measure I or should be preferred to the other and hence 
the concept of absolute length becomes futile when it comes to the 
measurement of it. In the same manner the clocks of K and may 
be synchronized at any chosen moment but as the same duration is 
given by different measures on the two clocks the events that are 
simultaneous to K are not so for after ^ = 0, hence the concept 
also of the absolute simultaneity fails. 

The effect on the moving rod is sometimes called the Fitzgerald 
or the Lorentz contraction and the slowing up of time in the moving 
frame, the Einstein dilatation. These effects may be deduced straight- 
away from the Lorentz transformation itself. Take tw^o points Xi and Xi 
in the frame K corresponding to points ;r'i, x\ in at a certain 
instant t. Then 

x'x-x'i = B{xi-Xi) 

As B> the observer in K will say that the observer in K' will find 
on measurement the distance, xi'-x^, B times greater. From this K 
will deduce that the rod in is times as short as the measuring 
rod in K. This contraction of the rod K attributes to the motion of 
Similarly, choose two time-epochs ti and at any point x. Then 
from the transformation, if t'l and t '2 are the corresponding instants, 

K finds that according to the clock of K' the duration is B 

times greater. In other words K‘ thinks that in the moving frame K 
the clock runs slow. 

Although neither the space- interval nor the duration of time is 
invariant for Galilean transformations there is a new entity S which 
remains invariant. This is defined by 

- hY- {X 2 - XiY- {y 2 - yiY - fe - ^Ji)® and hence 

also = 

It is clear from this that space and time, considered individually reduce 
to secondary importance in relativity. S is called the ** interval ** 

V 
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between two events yi, zu ii and x^, z^, The interval 

may be broken by different observers into different sections of space 
and time. This does not however mean that space and thne are 
really on the same footing in the theory of Relativity. Only one is 
complimentary to the other. For if we look at the very form Of S* the 
coefficient of (^2^0^ is positive while that of {x^^XiY is negative. 
Moreover in the very deduction of the Lorentz transformation Einstein 
makes use of two independent principles, one, that of the relativity of 
the rod and the other, that of the relativity of the clock. The rod and 
the clock are the two ultimate unanalysable concepts of the theory of 
relativity. It is, therefore, utterly wrong to say that relativity has 
removed the distinction between space and time. 

All this new philosophy arose, as we have seen, because the 
absolute motion of the earth in ether has defied all experiments 
made to determine it. Now not only the absolute motion of trans- 
lation cannot be determined but the absolute motion of rotation 
also is beyond the means of experiment. It has often been suggested 
that this latter motion should become manifest through the centrifugal 
forces that evolve with it. Newton, himself, was of the opinion 
that the absolute motion of rotation of the earth can be determined 
from a knowledge of the centrifugal forces. Mach objects to it on 
grounds that the centrifugal forces can arise also in a relative motion 
of rotation ; that if the earth is supposed to be at rest and the 
framework of stars be supposed to be rotating there would be no data 
from our sense perceptions to distinguish this view from the current 
one and that the centrifugal forces might therefore arise, very 
naturally, also in this case. The story of an interesting experiment 
hangs here. Newton* proposed the rotating bucket experiment 
to demonstrate the existence of absolute rotation. A bucket about 
half full of water, was kept hanging vertically by a twisted wire. 
As the twist was released the bucket began to rotate. The water 
was first horizontal, but gradually the bucket imparted a motion 
to it till at last the bucket was stationary, and the water rotating, 
so as to rise from the middle to the sides of the vessel. Initially 
when the bucket was rotating and the water stationary there w^as no 
rise of water and Newton advances this in support of his argument 
that centrifugal forces do not arise in a relative motion of rotation. 
There is a very subtle and serious flaw in Newton’s argument which 
Mach points out. The relative motion is not really the same in the 
two cases considered by Newton. In one case the water rotates 
not only relative to the sides of the vessel but to the fixed stars 
as well, while in the other only the vessel and not the stars are 
rotating relative to the still water. 

This brings us directly to the idea of fields of force to be 
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associated with) matter in motion generally. In the natural philosophy 
of Newton, space and time were something like definite markings 
on a large handkerchief. Suppose for a moment that all the objects 
of the universe lie on one such handkerchief of a four-dimensional 
extent. The masses and motions of these objects are studied under 
the influence of forces with the help of the space-time markings. 
On the other hand, in the new philosophy the four ends of the 
handkerchief are tied together by the law of the velocity of light. 
The objects inside disappear from our view and creases on the cloth 
come into view. The creases alter as the bodies move inside. 
Each body has its own field of force which is revealed by the creases 
on the handkerchief. The general theory of relativity is concerned 
with the study of the curvatures in space and time introduced by 
matter and motion. 

The concept of a curved space-time is strictly foreign to the 
reader of relativity. Its implications are deeply rooted into the 
subject and we shall discuss them briefly later on. We will content 
ourselves for the present merely with indicating how relativity has 
changed the philosophy of mass. In relativity fields of gravitation 
can be intense enough to defy exploration. It is not, for example, 
possible to explore a centrally condensed mass. Suppose w^e have 
a large pole going out of such a mass and a monkey runs down it wuth 
a rod and a clock then he will never reach the centre of the mass. 
As to why this should be so we wull learn from the general theory of 
relativity. 

In the general theory of relativity w^e do not confine ourselves 
to the Galilean frames only. The Lorentz transformation ceases, 
therefore to fill the theatre of action from now on, new objects called 
tensors come into view. 

To understand the tensors consider first the restricted principle 
of relativity, wdiich says that all law^s of Nature are covariant with 
respect to the Galilean frames. In the general theory we want 
equations to indicate the covariance of the law^s with respect to all 
possible co-ordinate systems. A tensor, equated to zero, furnishes 
an equation of this type which accounts for the importance of the 
tensors in the general theory. It is very important to know which 
relations are good for all the co-ordinate systems and which are valid 
only for a certain co-ordinate system. Suppose we look at a man 
sitting on a table through a number of convex lenses, using one at 
each time. One of the impressions that will ever persist while 
these observations are being carried out is that a man is sitting on the 
table. But we would have diflerent impressions about the sizes 
and inclinations of the legs of the table or of the face of the man. 
That the legs of the table are uniform may be an impression wbes 
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there is no ojnvex lens but that certainly does not ^always remain 
the impression ; and hence this is not anything like a tensor relation 
while the other observation, viz., that the man and the table are 
together is of the tensorial character. 

A tensor equation looks something like the following : — 

h H h 

Ayj h 3^1 ^ 

The symbol on the left hand side is called a tensor of the order 
r where r=p+q, it is further said to be contravariant in p suffixes 
and covariant in q suffixes. The above equation really stands for 

equations where the r suffixes i\, h, u can each take 

up any of the values 1, 2, 3 to w. Analytically two tensors 

are alike when they have the same suffixes at the top and the same 
suffixes at the bottom, in both the places the order of the suffixes also 
being preserved. When there is no suffix attached to a symbol the 
latter is called a scalar. A single suffix gives a vector, contravariant 
or covariant according as the suffix is at the top or at the bottom. 
Essentially there is no distinction between a covariant and a 
contravariant vector. If a matrix A transforms a covariant vector 
into another the matrix (A*)“^ transforms a contravariant vector 
into another. But if we call B = (A^)'”\ (B^)“^ = A. The dash is 
used here to indicate that the rows and columns are interchanged. 
Analytically there are two types of vectors, those which are transform- 
ed by the matrix A and those which are transformed by the matrix B. 
Either type may be called covariant the other type being then 
considered to be contravariant. 

In the general theory, an infinitesimal interval ds is defined by 
Y = lii = l 

is the fundamental tensor of Relativity. Davidson and Germar^ 
considered a number of tensors generated by gravitational 

equations of Relativity are 

Where contracted Riemann-Christoppal tensor, 

the energy tensor, K stands for'^~-^^2, where G is the gravitational con- 
stant. The term X is the cosmological term. It was Einstein who 
proposed first this small correction to his relativity equations to get a 
finite spherical universe. Later, in his exposition, Eddington fias 
attached some philosophical significance to this step, which, however, 

not been widely accepted. It was only last year that Einsteip 
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proposed to away altogether with X. Eddington and^ large number 
of other relativists are not prepared to take this step. We shall come 
to this topic again later on.® 

The units that are commonly used in relativity are called natural 
units and might prove to be of some interest here. In the natural 
units the gravitational constant G and the velocity of light c are both 
unity, and the unit of time is the second. The unit of length therefore 
is 3*10^*^ cms., and the unit of mass is given by G = c., 

6*65xlO~® = M-i (3-10)1 (l)“'2orM = 4-06 x lO^* gms., which is the 
unit of mass. This is rather a large unit for the mass of the sun turns 
2-70®^ 

out to be only — X 10®® /. e., i-10*~® units approximately. Now 
4-06 

comes a very interesting point. Mass in relativity is recognized, us- 
ually, either from its inertial aspect in which case m — units or 

as a region of singularity of a certain radius. In the latter case, of 
course, it is convenient to express mass in units of length. Now a 
.unit of length here is 3-10^® cms., and, therefore, the mass of the sun 
might be expressed as T5 kms. 

Let us now consider the question of the interaction between mass 
and space. The Schwarzschield solution for a particle of mass m is 
of the form 

= _ {dO^+siv? 0 dd^) + {l- '^) dt^ 

r r 

It is obvious that the ‘radius’ of the sun as defined above is 3 kms. 

It becomes clear even from the study of the internal field of a body of 

spherical symmetry that 

2in < a 

where a is the radius of the sphere. Let P be the average density of 
the mass. Then P < -^ a 

8ir 

Given the average density of a sphere there is thus a limit on the 
radius of the sphere. Thus when the average density is that of water 
it can be shown that the radius of the sphere cannot exceed about 400 
million kilometres. We should remark here that the limit on the 
radius given here is applicable to all spheres with a radical distribu- 
tion, the case considered by Schwarzschild being only a particular case 
viz., that of a homogeneous sphere. 

Why should there be a limit at all in relativity on the radius of 
a material sphere ? The reason is this ; matter by its very presence 
makes the space about it curved so that as matter begins to be packed 
about a point the space about it gradually curves so that ultimately no 
more matter can be introduced inside. 

Emdern's equation for a polytropic gas sphere of degree n is of 
the forip 
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/ x' e* + 4 (**^) = 0 

dx dx 


i 


Where x is the “reduced** radius and Q the “reduced** temperature. 
We have worked out purely out of mathematical interest the relativis- 
tic analogue of this'.equation which is 


dx 


dx 

l + A6'-2(«+l) hx^-t 
dx 


» 0 


Here A = 


p being the pressure and P the density, both expressed 


in natural units, x is such that at the surface of the sphere x-l* 
In Milne’s theory of the stellar structure the question of a centrally 
condensed sphere comes to the front. In a model of this type the 
condensation at the centre may be great enough to make the applica- 
tion of the relativistic correction necessary. It is with this end in 
view that we first attempted to obtain the above analogue. 

Another question that we have found of some interest to discuss 
is whether space can hold condensed radiation under its own gravita- 
tion. The mathematical formulation that we have made of this ques- 
tion is as follows : is it possible to have a distribution of matter for 
r such that P = P (r) where P is the density and p the pres- 
sure.^ The result of our investigation is that radiation cannot condense 
in this manner. 

There are several properties of the distribution of matter which 
satisfies a line-element of the form 


ds^ = + dxi X ^22 dx 2 ^ X dx"^^ x ^44 dx^ 

where gu, gss, fesi and may be all functions of Xi, x^, Xi and Xi. We 
shall go into all of them, but mention here one which we have found 
to be of special interest. It is that at each point of the three dimen- 
sional space p {dv) | is a function only of Xi^ X 2 , and x^ where p is 
the pressure and dv the elemental volume at the point in question. 
We may call this the adiabetic law for the expansion of space as in 
deriving it we have used the property that the proper mass of the 
element dv remains unchanged in time. 

We come now from the interior of a material body to its exterior. 
Let us consider now the external field of a point mass.® The 
empirical value of ir , determined in the sun’s gravitational field, is 
certainly different from the value of ^ known in pure mathematics. 
The radial distance from r^rotor^ri 


IS 


/'I « 

ro ^ 


dr 


2m 

r 


[v/r (r— 2w) + 2m log (>/r-2m+ 
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We shall take ro > 2m, If — is very small ^ 

ro 

d^Ti'-ro+m log“ approximately. 

^0 

The empirical value of , say ^ ^ will be given by tt ^ == tt 

d 

Hence — *= — log , if ro - 0 (w) 

TT ri m 

If we take for m the mass of the sun and for ri the average distance 
of the earth from the sun we find that tt ^ differs from tt in the sixth 
decimal place. 

We will wind up with considerations respecting the bending 
of light which at once attracted the public attention and proved a 
genuine test of the theory of relativity. We know that a particle 
having a finite velocity at infinity describes a hyperbola under the 
gravitational attraction of another mass. If we take a corpuscle of 
light moving with velocity c its path under the action of the sun would 
be a hyperbola ; the velocity is, of course, supposed to be c not every- 
where but only at the perihelion. The angle between the two 
asymptotes gives the deflection of the path of light and is found to be 

« 

— I when small where m is the mass of the sun and R the distance from 
JK 

the sun at the perihelion. From relativistic considerations we get for our 

deflection in the same problem. In relativity the deflection is 
Iv 

obtained by considering the field of the sun. The geodesies of the field 
are assumed to be the possible paths of lights as well as of small 
particles. The particle problem is this. We consider a star occulted 
by the sun. If the light really bends round the sun as theory predicts 
it should be possible to photograph the star even when it is occulted. 
But such a photograph could be taken only at a total eclipse of the sun 
for under other circumstances the stellar image would be lost sight of 
on the photographic plate. In order, therefore, to calculate the bend of 
light it is necessary to predict from w^here and when a total eclipse of 
the sun would be visible. To add to this a known star must then be 
occulted by the sun. Only when all this is done and the weather 
conditions and the local conditions are favourable the necessary experi- 
ment can be started. 

FreundlichO®) has suggested that the relativistic effect on light is 
qot large enough to account for the observed result. It has been sug* 
Ifested in this connection that the gravitational equations of relativity 
have not yet attained to their final form and thatf perhaps, they could 
be so re-written as to remove this difficulty. I understand that the 
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solar eclipse for which expeditions were sent to America kst July was 
nSt favourable for making any new test on the bend of light. 

A certain interesting aspect of the mathematician’s mind has been 
brought to light in a recent book, ^^The World of Science'' by a mathe- 
matician of repute, Prof. H. Levy. It was said by one of those cynics 
Avhom one meets on the London embankment that Sir James Jeans is 
the Pope and Mysterious Universe" the Bible of modern science. 
The same cynic might have called Prof. H. Levy a Martin Luther. 
For the latter challenges the significance of one of the most easily 
accepted criteria of scientific advance. This criterion is what is called 
the simplicity criterion according to which the simplest law is chosen 
when alternative laws can be found to fit facts. Prof, Levy argues 
that the criterion is meaningless as “simplicity” itself is not mathe- 
matically defined. What is simple from one point of view may not at 
all be so from another. Suppose we want to find out the simplest 
mathematical law connecting x and y which would be in conformity 
with the following five pairs of values : 

x-l a; = 4 .r = 9 x-lG x-25 
y = 2y = 4y = 6y = 8 

One might consider ( vide H. Jeffreys “ The Scientific Inference " ) the 
simplest law in agreement with facts to be y^ = ^x. But an alterna- 
tive law according to which y = 0 for all values of x except the live 
may be called with equal justification the simplest law, 

I do not think the question of simplicity deserves to be treated in 
cold blood like this. It really arises on the frontier of science where 
the leading scientists are continually engaged in a guerilla warfare. All 
the mathematical laws which fit in with known facts are in the field so 
long as they help further inferences and predictions. Only that law 
which is most fruitful in predictions ultimately survives the rest. The 
surviving law is more easily assimilated than the alternative, less suc- 
cessful laws and is naturally treated as the simplest. Thus the 
simplicity of the law may be due not to anything intrinsic but to our 
getting more familiar with it. 


A position arises in relativity where the need of the simplicity 
criterion is felt. There are three invariants K = G K* 

covariant derivatives 


Gjji^yand 


with respect to 


furnish when equated to zero three alternative laws which are consistent 
with the laws of the conservation of energy and momentum. The 
law corresponding to K has been now in the field. The reason for 
choosing this particular law in preference to the other laws is that 
it has been most successful in its applications. One is also lei|j, 
to believe that this most successful law is the simplest of the three 
to work with. 
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Of the new principles that the theory of retativity has bronght 
in its train those of equivalence and identification deserve a place 
here. The principle of identification has to be very frequently used 
in special problems of relativity. The idea behind it may be very 
easily explained. A vital equation of a problem which should be 
tensor equation cannot often be put down for want of knowledge 
of the necessary tensor. But it is possible sometimes to formulate 
the equation in a certain set of co-ordinates. Suppose then that we 
hit upon a tensor whose components in the chosen co-ordinate 
system are the same that we have used then we look upon this 
tensor as the required tensor by the principle of identification. 
This principle has been used in equating the components of an energy 
tensor with multiples of those of the contracted Riemann-Christoffel 
tensor. The general gravitational equations of relativity were first 
written down in the cartesian co-ordinates and were taken over to the 
tensorial form by the use of the principle of identification. 

The principle of equivalence is, comparatively, of greater impor- 
tance, in the formal development of the theory. According to this 
principle some of the differential equations which are true for a flat 
space-time are also taken to be true for a curved one. There is no 
a priori reason for doing so in a particular case. The method followed 
here is simply to try and see. When the method is successful 
appeal is made to the principle in question ; when it fails it is not 
the principle that is blamed but the equation under consideration ! 

Talking generally, in applying both the principles mentioned 
above the procedure adopted is the same. Starting from certain 
assumptions we deduce first their logical consequences to some length. 
Then we try to proceed backwards by inference from certain data 
which are either empirical or which still hold the field because of 
their success. The processes of deduction and induction are thus 
welded together at some point where an appeal is made to one of the 
two above principles. 

We shall now try to present one or two problems in the theory 
of relativity that have occurred to us. We propose to consider two 
kinds of static solutions of Einstein’s field equations for gravitational 
phenomena: firstly, those which give the field inside and in the 
neighbourhood of a condensation, and secondly, those which give static 
universes. Our own universe is now considered to be expanding but 
as the cause of the expansion from an initial state, static and unstable, 
is not yet fully explored it may be worthwhile to discuss different 
^tic states that are mathematically and physically possible. 
However some considerations will be first presented about the 
solutions of the field-equations in general, 
w 
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TJie form of the line-eleme^it that ^mes very fijequently in 
cosmojogical discussions is 

ds^ = — Q\dx\ — ^ ^ 

where each 5 is a function of xiy xz^ and x^. If we put 6 \dx\ = <fXi, 
G^d^^ - dX^ etc., Xi, X2, Xa, and X4 become, in general, quasi-co- 
qrdiaates.. If only the principal components of the energy-tensor exist 
the relativity equations reduce to the following ; 
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In the above stands for the Laplacian operator for 

3 fi 5i 2 2 2 22 3 

^ dx '^r 6 dx 0 dx \ similarly for A , A and A 

2S3344 23 4 

As regards the six operators of the type Aw we have 

_ d log 9 \ d d log d 

Ai* s= dxi dXi dXi dxi dxx dxi 

This type of operation is also associated with the name of Laplace and 
.the operator is known as the Laplacian pperatcM: of the second kind. 

A most general discussion of the above ten equations would 
be ;beyond our scope. But we can suggest a way for obtainii« new 
particular solutions. For this split up the last six equations into the 
following twelve ; 

Aw ^8 “ “0, An ^2 = * Q» 6tc. 

We hAve obtained spiJje pMiticular apjntipns by jsolvuig ^se sixteen 
equatioi^s which we hope tp Bpbhsh in detail ejsewhete. Heije we 
merely eontent ourselves .with the remark that some of the ruost 
well-known solutions ,belQng to pur .group, v*.*., I..emaltre’s solutions 
and Schwarayphild’s ,fqr a particle 

We do not ithiflik ^t the .general field of .a nehple has ib^n 
worked out, oven to .the ftrst .approximation in .any pf stfn»!^d 
toxt^books or .mrnnoirs .:Qn relativity. fmM 9f ow e«Mmnatipii 
yields the following line-elematd-: 
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<?s** “ gXr—®)' {d:^ -V dz*) 

+ (1 + |^Pr®-|-Xr* + 4 + $) dt^ 


Here <6 stands for 2^ . * . —where 

fi ra rn 


mi, mg, mgy mn are supposed to be n masses whose 

distances from the current point are n, rg, rn respectively. 

Also the solution gives that p may be a function of time in which 
case p is such that P — 3p remains constant. 

The working out of this problem up to the second order is beset 
with almost insurmountable mathematical difficulties. The rela- 
tivistic analogue of the problem of two bodies has not yet been solved. 
It is perhaps worthwhile looking into the problem of two fixed point- 
masses. We find that the line element to be taken for the explora- 
tion of the field is in dipolar co-ordinates of the form 

2 2 

a ^ A Coscec* $ {dr H- Jr ) -f 2 B cot^JriJrg 
1 2 

— I g r r sin^$J$*-f 
1 2 

where ri rg sin $ is twice the area of the triangle formed by current 
point and the fixed positions of the two masses ; A, B, C are all 
functions of ri and rg to be determined by solving the relativity 
equations. The differential equations that arise in this investigation 
have not yet been completely solved. 

RELATIVITY AND COSMOLOGY 
II 

Cosmology deals with the origin of the universe and cognate pro- 
blems. Once it was all talk — mere speculations — but now, and parti- 
cularly since the advent of the theory of relativity cosmology is being 
guided by mathematical thought. Even in relativistic cosmology the 
speculative element is quite conspicuous and from the nature of the 
subject it is difficult to believe that this element could ever be wiped 
out of the subject. 

It was Einstein who started the study of the world from the 
relativistic point of view. The theory of relativity had already been 
found more successful than gravitation for the phenomena of the Solar 
system. It was therefore natural to extend this theory as Einstein did 
to a much larger system, the world as a whole* Such an extra- 
polation, it should be remembered, was also made by Newton and it 
nfet at the time with an Amazing success. 

Einstein presented in his earlier discussions two reasons for believ- 
MUf the world to bn finite. His first reason was not acceptable tg 
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many and it was’supposed to be due to the influence that Mach Exer- 
cised over him. Mach contended that the inertia of a body increases 
when the other bodies in the universe are brought nearer to it. Eins- 
tein showed that this could be true only, in a finite universe. 

The other argument was more convincing to mathematicians. If 
the celestial bodies were subject only to the gravitational influence then 
the mean velocities of the stars of a cluster would be, as it has been 
found out, much greater than what they actually are. This shows 
that there is an all-pervading field of force which diminishes the influ- 
ence of gravitation. Now it is the property of a finite static world to 
have such a field. These considerations led Einstein to take for a 
model of the universe a finite and unbounded one as presented by one 
of his solutions of the relativity equations. 

Let us now consider some of the questions that have been 
provoked by the phrase “a finite and unbounded universe”. The 
universe can be at once finite and unbounded just as a circle can be 
said to be so because its length is finite while it has no beginning or 
end i.e., no boundaries. Similarly a sphere has a finite surface and is 
still unbounded. The Einstein universe is a hypersphere w'hose surface 
is three-dimensional. Mathematically the departure from the familiar 
sphere to the hypersphere is a mere matter of taking one more variable 
while mentally the hypersphere defies conception. It is only by those 
who cannot conceive of a hypersphere the question is asked as to what 
is outside the universe, if it is finite. This enquiry is generally due to 
the associated idea that a sphere can be perceived outside another. 
Well I This is so because the two spheres exist in a three-dimensional 
space that can be explored by our senses. Similarly a hypersphere 
may exist outside another but the two form part of a four-dimensional 
space which cannot be explored by the senses. Thus w^e can pass 
from our finite universe to another ‘outside” only if we can stretch our 
limbs in the fourth dimension. This fourth dimension is space and 
should not be confused with what usually stands for the time-dimension. 

The Einstein universe is characterized by a homogeneous distribu- 
tion of matter, absence of pressure, and a linear relation between the 
total mass and the radius of the universe, viz , ; 

MG _ TT Tj 
c^ 4 

Here M is the total mass ; relative or proper, it is the same as there 
is no pressure. G is the gravitation constant, c the velocity of light 
and R the radius of the universe. The linearity of the relation 
between M and R first came as a surprise to many but it can be 
derived even from purely gravitational considerations. Let R be the 
radius of a sphere and M the total mass contained in it. If this sphere 
is a very close model of the universe there must be something at tbE 
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surface of the sphere to limit the extent of the universe. The boundary 
condition we can think of is that radiation "follows along the surface of 
the sphere. If we take the centre of the sphere as the centre of 
gravity of all the masses and c for the velocity of radiation, we have 
by equating the accelerations at the boundary, 


R R 


or M.G = c^R 


Another interesting interpretation of this relation is that it defines the 
gravitational constant in terms of the total mass and the size of the 
universe. 

There were two serious objections to Einstein’s theory : One was 
that Einstein’s universe is devoid of motion and another that a conden- 
sation of matter cannot exist in the universe. The actual universe is 
full of both motion and condensations and hence the Einstein's could 
not be considered a successful model of the universe. 

An alternative solution of Einstein’s relativity equations gave De 
Sitter another model for the universe. This is called the De Sitter 
universe. It is isotrophic in space and time but devoid of matter. A 
powerful field of repulsion occupies the whole universe so that any 
particle introduced into it is repelled from the centre. Evidently as a 
model the De Sitter universe is as unsatisfactory as the other. But it 
is clear that the properties of the models are complimentary and the 
required model for the universe lies somewhere between these two 
extremes. 


Before considering a series of solutions of Einstein’s equations 
from Einstein’s to De Sitter’s let us note a property of the latter. 
The'*time-element for De Sitter’s universe may be expressed in the form 

— R^ [dx^ + sin^x {dO^ -hsin^G dfji^)] -hcos^x dt^ 

x--~ the time comes to a standstill, and this plane, therefore gives 

what is called the horizon of the universe. The horizon was first 
interpreted by Weyl as the seat of matter in this universe but this 
view has found no support. All singularities and eccentricities 
associated with a space-time frame cannot be necessarily due to the 
presence of matter ; some of these may be purely of a mathematical 
interest and they can be transformed away. 

All the static spherical universes that have both matter and 
motion have a line -element of the following form : 

— R^ [dx^-^sin^x {dO^-hsin^Odii^)] + (A— B cosa;)* 

where A and B are arbitrary constants. B = 0, A ~ 1 give the 

Einstein uqiver^e while A-0, B = ±l gives the De Sitter universe, 
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For those models for which 


B 


!> 1 there is no horizon while for 


A 

those for which g" ^ there is. The model's of the latter ^oup 


are obviously of no physical interest and of the former group only a 
feAv which have the pressure and density everywhere non-negative are 
of some interest. Even here the uniform distribution of matter on the 
one hand and the uneven distribution of pressure on the other make 
these few models extremely artificial; and although they are so we 
have mentioned them as they have not received any notice in the 
general literature on cosmology. 

The solution which was first discovered (1923) by Friedmann and 
later independently rediscovered (1930) by H. P, Robertson and 
Lemaitre gives the well-known theory of the expanding universe. It 
should be remembered that De Sitter’s solution had one special advan- 
tage over Einstein’s, viz*, that it admitted the recession of such 
distant objects as the spiral nebulae. A study of the geodesies in de 
Sitter’s universe shows that bodies at a distance from the centre move 
With velocities proportional to their distances. Now the spiral nabulae 
atte the most distant Objects known to the astronomer. They are 
being studied spectroscopically for fifteen years. The reddening 
of the light coming from these nebulae has been attributed primarily 
to their recession, feut the recession could not give any support to De 
Sitter’s theory until it was observed that all the spiral nebulae are 
receding. On a careful examination some of the spiral nabulae 
turned out to be exceptionis. Later on these exceptions wete explained 
away by the motion of the Sokr systetri as whole. Hubbkn and 
Humason who halve been engaged on the problem of the spiral nebtilae 
for the last ten years present a linear relation betweerl the distances 
and velocities of the spiral nebulae. The observational data in 
support of the linearity are not yet as satisfactory as they should be. 
The theory of the expanding universe has come into * prominence 
mostly because it is in agreement with the linear r^tiCn. 

We cannot pass on to the theory of the expanding universe 
without referring to two vital objections to it. One is fhat the 
reddening of the light may be due to the photons losing tbeir energy 
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in .coJBsiiOf^ on tbeir way to ug from the distant nebulae. It seems 
that the reddening from this source is not strong enough to account 
for the observed shift. Another objection is due to a similar ar^ment 
advanced by Macdonald that energy might be leaking from" the photon 
at a very slow rate on its way from the nebulae. The leakage is 
conspicuous because of the long time taken by light in reaching the 
earth from the distant spiral nebulae. So far as we know this objection 
has not received any consideration from the physicists. 

The line-element for a non-static universe may be stated as 
ds^ = — R® [ dx^ sin^:»: X ( d9^ + sin^tf ® ] + di^ 

Where R is a function of time. The distribution of matter in the 
universe is subject to the equations, sometimes called Lemaitre’s 
equations, vfe., 




3R* 

R* 


2X-K (P + 3^>)=6i. 

R 

where K = in the usual notation and R means— etc. We 

cannot know from the above two equations whether the universe 
is expanding or contracting or oscillating. The equations simply 
tell us that the radius R of the hypersphere under consideration is a 
certain function of time obeying certain restrictions. Two methods 
have been used to take the problem of evolution. One method is to 
supplement the relativity equations with an additional one represent- 
ing a physical criterion. Another method is to put X *= 0. Let us 
first study the second method. 

The constant X was first introduced by Einstein for cosmological 
considerations only. It is so small that the modification introduced 
by X in the relativity equations is negligible for all other considera- 
tions. Thus the modified relativity equations were 
Gur = Xgwr ~ K. (Tur iT^wr) 

Only the equations so modified can give the finite and unbounded 
static universe of Einstein. We have already mentioned that Einstein 
was led by several reasons to think that the universe is finite. 
Hence it is clear why the modification was effected. 

Eddington has advanced philosophical considerations to justify 
Einstein’s modifications. He argues that the principle of the relativity 
of length must be introduced to make the theory of relativity logically 
complete. When we say that a certain rod is ten metres long we do 
so by comparing it with some standard rod usually placed at a different 
place. Such a comparison assumes that the standard rod when moved 
from place to place remains unaltered which is certainly without any 
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justification. We therefore want a standard for comparison at any 
place and that is furnished, by the local radius of curvature which is 
determined by X. X has the dimensions L’^. For the Einstein 

universe X A* length of any vector Ar is s/gur A A** . 

R 


The length of any vector Ar is \/gu 


This is connected with the invariant s/ Gm 
Gur A" A' = X = Gur A" 
in free space. Thus 

the local length 


A" A>^ 
A^ 


the local length the local value 

or = of a certain in- 

the local radius of curvature variant. 

The importance of X in this respect has not yet been recognised 
by several relativists. Einstein himself in 1931 put X=0 firstly 
because the non-static solution does not need X and secondly because 
it has introduced a number of difficulties that have not yet been got 
over. Perhaps it was De Sitter who first suggested that X is a 
constant too many in Lemaltre’s equations. 

It is now necessary to tell why an expanding universe is preferred 
to the other non-static universes. If we imagine ourselves to be at 
the centre of an expanding bubble we observe a scattering and reces- 
sion of the marks on the bubble. Our own universe may not be a 
perfect sphere. It is highly irregular at places and yet a hyperspherical 
universe serves as a model to our own. The surface of the hyper- 
sphere is three-dimensional and the planets, the stars, the nebulae etc., 
are landmarks on the spherial surface. Now the recession and scat- 
tering would be most conspicuous in the most distant objects. The 
proof of the expansion is therefore to be sought in the spiral nebulae. 
The spiral nebulae are observed to be receding according to the 
approximately linear relation between distance and velocity, viz,, 600 
kms. per second per parsec. Eddington has been able to predict from 
the space-interaction term in the wave equation of an electron that the 
velocity of recession is 528 kms. per sec. per parsec. In view of the 
uncertainty of the astronomical data employed here the agreement 
between theory and observation may be said to be remarkably close. 

Let us consider now Lemaitre’s equations for an expanding 
universe with X = 0 as has been suggested. Then 

feP=i+.3i* 

* R* R* 

-k{P + 5p) = 6-| 
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Since p must be ever non-negative and P always positive there cannot 
be a stationary state for which R = 0, R = 0*, Moreover as R is always 
negative the universe will expand to a certain maximum and then 
contract till the matter of the universe allows it to. 

A serious objection to the above theory is that it gives no satis- 
factory answer to the fundamental question as to how the expansion 
arose or what the initial state of the universe was. It has therefore 
been found necessary by certain investigators to keep X as it is and to 
supplement the relativity equations with a criterion to obtain a 
solution. 

It is fair to state in the very beginning that no satisfactory 
criterion has been discovered so far. In his original paper Lemaitre 
suggested that the conservation of the proper mass should be assumed 
with the cosmic pressure always negligible. In the real universe the 
proper mass is certainly not conserved as the celestial bodies ( most of 
which are radiating ) lose it in radiation ; for radiation has no proper 
mass. That the relative mass is conserved is also an unsatisfactory 
hypothesis as it changes with motion. Lemaitre did sketch out in his 
first paper the evolution from the Einstein state which is a stationary 
state of Lemaitre universe. But his assumption that the pressure is 
negligible withstood all attempts to explain the origin of expansion in 
the Einstein universe. 

Eddington has shown that the Einstein universe is unstable. 
According to him it is quite a reasonable hypothesis that the Einstein 
state was one of the initial states of the universe. In this model there 
is a homogeneous distribution of matter. In the universe as it is most 
of the matter has been condensed into stars and nebulae. The ques- 
tion that now strikes one is whether the expansion arose owing to the 
formation of condensations in the Einstein universe. There is one 
difficulty at the outset, that of the time-scale. It is estimated that the 
stars are about 10^^ years old wffiile the expansion is, comparatively 
quite a recent phenomenon as it could have arisen only 10^® years ago. 
De Sitter is serious about this difficulty while Eddington takes the 
view that once the problem of the expansion is solved reasons may be 
found out to bring the age-limit of the stars much nearer to 10^° years. 

Confronted with the above question McVittie and McCrea 
started with building a mass condensation in the Einstein universe so 
as to see whether the volume of the universe thereby increases, the 
total proper mass being supposed to be conserved. They started with 
two different line-elements and obtained contrary results. There is 
nothing puzzling about them as it was doubtful whether the mathema- 
tical singularities considered by them were mass-points at all. Later 
on they discovered another mistake in their calculations and have now 
come to the conclusion that the second order terms will have to be 

X 
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considered to know whether the increment in volume is positive or 
negative. 

It seems to us that the real difficulty in the procedure is due to 
the mass- point being not well defined. The problem of a mass placed 
in the Einstein world must be first solved : the equations governing the 
field of the mass must be fully solved ; and then only we can consider 
the effect of the formation of condensations on the Einstein universe. 
In a static universe the field outside an isotropic singularity is given by 
the line-element 

ds^ r= — (3|x dr^ — {dO'^ + sin“ Od <//*) + erdi^ 

where [i, T and p, P are governed by the following field-equations ; 


e 

e dr 



.. , 2M_ 
r 



% _ 

dr" 




where M = ^-f Pr^dr+m 

m and a being the mass and the radius of the condensation. One 
may at once anticipate that all singularities subject to these equations 
cannot be identified with mass-points whose properties are familiar ; 
an assumption connecting the four variables^, P and p.v is necessary. 

De Sitter who was the first to look into this question agcurriftH 
P to be constant. His solution was only a first approximation. 
Silberstein, however, considers this for a higher approximation and 
shows that the apparent difficulties at the polar of a mass-point are 
real and they cannot be transformed away. Moreover, while P is 
constant p becomes a function of position which makes De Sitter’s 
assumption extremely artificial. McVittie and McCrea make an 
assumption about v. This is also very unsatisfactory as one doubts 
as to whether the singularity obtained by them is a mass-point 
at all. This is certainly a vital point in the determination cd the effect 
of condensations on the volume of the three-dimensional space since 
mathematical singularities of different types may lead to different 
results. 

A criterion is therefore necessary to distinguish a mass-point 
from the other, mathematically possible singularities that inevitably 
arise in the solution of E^tein’s equations. This criterion to be 
furnished by the external field must be of a tensorial form. For 
it is then that any peculiarities of the external field which are not 
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desirable can be transformed away if at all. A suitable criterion 
is furnished by the world curvature G which is given by 

G = KT+4X 

We see at once from Schwarzschild’s solution that a mass-point in 
empty space does not alter G. Extending this idea to the world full 
of matter and motion the criterion for a mass-point to be taken is that 
the world-curvature is not disturbed by it. This is the extra condition 
necessary to supplement the field equations to determine pfi and |i,v. 

The above criterion also furnishes the much needed extra condi- 
tion to determine the evolution of the Lemaitre universe. Consider 
an Einstein universe in which condensations are formed. Then 
everywhere except at these singular points the criterion furnishes an 
equation. As we have shown elsewhere this is enough to indicate 
that such condensations produce a tendency in the universe to expand. 

We are giving in the end a number of references for those who 
want to pursue the subject further. It should however be remembered 
that no theory of cosmology can ever be complete as the observational 
data are ever so poor. One wonders as to what would be the theories 
three or four years from now when the new 200 inch telescope at 
Mt. Wilson becomes ready for observation ! 
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THE PART OF MATHEMATICS IN THE HISTORY 
OF THOUGHT 
By 

D. C. PAVATE 

The general impression of a fairly cultured man about mathematics 
is very vague if not blank. Probably he has a faint recollection that 
mathematics is concerned with elaborate formulae and bewildering 
constructions involving a copious use of symbols and diagrams entirely 
unintelligible to the majority of people. The essential features of 
mathematics remain unnoticed by a man of average education, still less 
can we expect him to understand the part it has played in the history 
of thought or the contribution it has made to the progress and civiliza- 
tion of mankind. I propose to discuss in this paper the profound 
influence mathematics has exercised on the thinking minds from the 
earliest times up till now. 

It is held that Mathematical Science is the most original creation 
of the human spirit, though another claimant for the same honour is 
music. The originality of Mathematics consists in the fact that rela- 
tions between things are exhibited in the Science of Mathematics which 
are extremely unobvious apart from the agency of human reason. On 
reflection we see that mathematical thought is all pervading and 
enters every department of mental activity. The grocer when he 
weighs his sugar makes use of mathematical conceptions ; when he 
enters his receipts, he uses a notation developed by a mathematician. 
The engineer employs methods and concepts of mathematical thought 
when he is building a bridge. The philosopher reflects on space and 
time, on number and quantity, on matter and motion which as well 
belong to the regions of mathematical thought. Recent developments 
in the study of heredity and eugenics have been rendered possible by 
the powerful weapons of mathematics. The study of statistics depends 
on the use of graphs and mathematical calculations. 

Let us stretch our imagination backwards through thousands of 
years and endeavour to realize the gradual development of mathemati- 
cal ideas. Take the question of numbers. The number ‘ two ’ applies 
to appropriate groups of any entities whatsoever— to two eyes, two 
apples, two books, two days &c. Thus the numbers are independent 
of any ‘aggregate’ and ‘aggregates’ which are equivalent to one 
another are said to have the same number. If we compare the num- 
ber ‘ five ’ to the number ‘ two ’ we are thinking of two groups of 
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things. It is a remarkable feat of abstraction to establish this relation- 
ship between two groups of entirely different objects. The man 
who discovered the analogy between a group of seven apples and one 
of seven days made a notable advance in the history of thought. He 
was the first man who established a concept belonging to the Science 
of Pure Mathematics. 


Let us see what is the function of Pure Mathematics in thought. 
It is a resolute attempt to go the whole way in the direction of com- 
plete analysis so as to separate the elements of mere matter-of-fact from 
the purely abstract conditions which they exemplify. The characteristic 
of mathematics is that in it we have always got rid of the particular 
instance and even of any particular sorts of entities. No mathematical 
truths apply merely to fish or merely to stones or merely to colours. 
So long as we are dealing with pure mathematics, we are in the realm 
of complete and absolute abstractions. The reason insists that if any 
entities whatever have any relations \vhich satisfy such and such 
purely abstract conditions, then they must have other relations which 
satisfy other purely abstract conditions. 

The second characteristic is the certainty of mathematics w^hich 
depends upon its complete abstract generality. Such an abstract 
generality cannot be arrived at without some presupposed conditions. 
These are called the axioms and postulates which have not a priori 
certainty without some definitions. The third characteristic of mathe- 
matical abstraction is that our abstract postulates hold for the 
particular case in question. To take an example from arithmetic : 
It is an abstract truth that any group of forty entities can be subdivided 
into two groups of twenty entities. So coming to a particular case, 
we conclude that a particular group of 40 apples can be subdivided 
into two groups of apples of which each contains tw^enty apples. 
But there remains the possibility that we have miscounted the big 
group and one of the two heaps, on subdivision has an apple more 
than the other. Thus there is great room for error in the process of 
verification for the particular case. The function of a mathematician, 
therefore, is not to see whether his definitions and postulates are 
accurate representations of things or not in our physical universe but 
to see that they are not self-contradictory and are mutually consistent- 
This is the essence of mathematical physics. When mathematical 
"processes are applied to physics, an assumption is made that the 
definitions and postulates in the Science of matter are applicable to 
Physical phenomena. If this assumption is incorrect, the mathemati- 
cal deductions disagree with experimental tests. 

This love for abstract generalisation enlightens every act of the 
functioning of the human mind. It emphasises the direct aesthetic 
appreciatiop of human experience. Secondly there is the abstraction 
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of the particular entities involved, viewed, in themselves and as apart 
from that particular occasion of experience in which we are apprehend- 
ing them. Lastly there is the further apprehension of the absolutely 
general conditions satisfied by the particular relations of those entities 
in that experience. They are conditions which might hold for an 
indefinite variety of other occasions involving other entities and other 
relations between them. These conditions are perfectly general 
because, they refer to no particular occasion, to no particular entities 
and to no particular relationship between such entities. The generality 
of mathematics is the most complete generality consistent with the 
community of occasions, which constitutes our metaphysical situation. 
Thus the idea of a ‘ variable ’ is introduced into mathematics and 
mathematical logic because, the general conditions transcend any one 
set of particular entities. It is by the introduction of this notion that 
the general conditions are investigated without any reference to the 
particular entities. The exercise of logical reason is always concerned 
with these absolutely general conditions. The harmony of the logical 
reason is the most general aesthetic property arising from the mere 
fact of concurrent existence in the unity of one occasion. Whenever 
there is a unity of occasion there is thereby established an aesthetic 
relationship between the general conditions involved in that occasion. 
This aesthetic relationship is that which is divided in the exercise of 
rationality. This reasonable harmony means that for things to be 
together involves that they are reasonably together. 

Pythagoras who lived in the sixth century B. C. was the first man 
who had any grasp of the full sweep of this general principle. Though 
our knowledge of him is fragmentary we know some points which 
establish his greatness in the history of thought. He insisted on the 
importance of the utmost generality in reasoning. He divined the 
importance of number as an aid to the construction of any representa- 
tion of the conditions involved in the order of nature. He studied 
Geometry and discovered a general proof of the remarkable theorem* 
about the right angled triangles. On the side of Philosophy, he has 
discussion which has agitated thinkers ever since. “What is the status 
of mathematical entities, such as numbers, for example, in the realm 
of things ?** The number “ two ” for example is in some sense exempt 
from the flux of time and the necessity of position in space. The 
same thing can be said of Geometrical notions. 

Pythagoras is said to have taught that mathematical entities such 
as numbers and shapes, are the ultimate stuff out of which the real 
entities of our perceptual experience are constructed. As thus stated 
th e idea seems to b e crude and indeed silly. But undoubtedly he had 

* The general theory as well as a general proof of it had been dis- 
covered in India long before l^thagoras discovered what is surmised to be his 
proof of it. 
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hit upon a philosophical notion of considerable importance — a notion 
which has moved the minds of men for centuries together. To-day 
when Einstein proclaims that physical facts such as gravitation are to 
be construed as exhibitions of local peculiarities of the properties of 
space and time, he is merely following the pure Pythagorean traditions. 
The philosophical speculations of Pythagoras reach us through the 
mind of Plato. The Platonic world of ideas is the refined form of the 
Pythagorean doctrine that the number lies at the base of the real world. 

Let us examine the developments of Geometry. The subject was 
originated in the empirical observations of the Physical world. But it 
has assumed forms of ever increasing abstractions. At the time of 
Pythagoras it became a purely rational science and the further develop- 
ment of Geometry was no longer dependent on the empirical observa- 
tion. In rational Geometry points, straight lines, circles etc., are dealt 
with not as physical objects but as abstractions from objects perceived 
by senses. These possess certain properties in perfection which w^e 
only approximately realise in the Physical world. For example the 
straight line in rational Geometry has the properties of linearity and 
straightness in absolute perfection, whereas these properties are only 
imperfectly realised in any physical object which we may take as 
affording an approximate idea of a straight line. The precise properties 
of these idealised objects are fixed by means of some scheme of defini- 
tions, axioms and postulates, the nature of which is, to a large extent 
but not wholly, determined by empirical observation of actual relations 
in the physical domain. The history of geometry is of general interest 
because. Geometry may be regarded as the type of rational science 
which every science may be expected to conform to, at the distant 
time when a schematic representation of the Phenomenon with which 
it deals, is set up. 

Thus Plato and Pythagoras contributed a lot to the concepts of 
mathematical reasoning. Aristotle now threw emphasis on classifica- 
tion by his Logic. Classification is a half-way house between the 
immediate concreteness of the individual thing and the complete 
abstractness of mathematical notions. Classification is necessary but 
unless we can progress from classification to mathematics, our reason- 
ing will not take us far. Thus the popularity of Aristotelian Logic 
retarded the advance of physical science throughout the middle ages. 
In the interval of nearly two thousand years between the time of 
Pythagoras and Plato to the 17th century, mathematics had made 
immense strides on technical lines but did not play much part as a 
formative element in the development of Philosophy. Some of the 
old ideas lingered on but philosophy received no fresh inspiration from 
the^ steady advance of mathematical science. In the 17th century the 
influence of Aristotle was at its lowest and mathematics received its 
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importance of the earlier period. It was an age of great philosophers 
and great physicists, and the physicists and philosophers were alike 
mathematicians. It was the age of Galileo, Descartes, Newton and 
Leibnitz. Mathematics was an influence of the most pronovnced 
order in the formation of philosophic ideas. The mathematics that 
now came into prominence was a different science from the mathe- 
matics of the earlier epoch. It bad gained in generality and begun to 
apply some of its results to physical science or to the philosophic 
thought thus helping both subjects to grow\ Arabic notation of decimal 
system, Hindu developments of Algebra and Trigonometry had been 
already contributed by Asiatic thought. Thus arose tbe idea of a func- 
tion of one or more symbols (these symbols being letters called 
arguments or variables). Algebra thus develops into the general 
science of analysis in which we consider the properties of various 
functions of variables. Finally the simple known functions like the 
algebraic functions, logarithmic functions and trigonometrical functions 
suggested the idea of any function ; the rise of algebraic analysis led to 
Descartes* discovery of Analytical Geometry and then to the Infinite- 
simal Calculus by Newton and Leibnitz. There is no sharp distinction 
between algebraic analysi sand the Infinitesimal Calculus except that 
the latter involves the process of limits. 

In the 17th century this idea of a general function was dominant 
in the abstract sphere of mathematics and enabled mathematicians 
to put the laws of nature in nice and elegant forms. Mathematics 
thus supplied the background of imaginative thought with which 
the men of science approached the observation of Nature. Galileo 
produced formulae, Descartes and Newton did the same. It was 
only in the last century that the increasing complexity of both the 
subjects. Mathematics and Physics, produced the separation of the 
two departments. In the 17th and 18th century the Mathematician 
and Physicist were one and the same man. Mathematical thinking 
has played a very important part in the formation of the fundamental 
concepts of the Physicist. Take for example the conception of Energy 
and the exact meaning of the great generalisation known to us as the 
Principle of conservation of Energy. This principle was the direct 
outcome of the development of the abstract side of molar mechanics 
which enabled us to define K. E. & P. E. as work in measurable 
quantities. This mathematical expression was so elegant and so apt 
that it naturally got extended to the molecular domain. The doctrine 
of the conservation of Energy was a necessary presupposition of 
further development for Joule and Mayer, who regarded heat as a 
form of energy. Joule was able to determine the mechanical equivalent 
of heat only because the mechanical work was already regarded a 
measurable quantity. The notion of Potential which is a fundamental 
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subject in Electromechanics and which is constantly employed by 
every electrical engineer was first developed as a mathematical 
conception during the 18th century in connection with the theory of 
attractiojis of gravitating bodies. It was transferred to the electrical 
domain by Green and others together with a good deal of detailed 
mathematics applicable to the potential function. 

Another example of the effect of the abstract development of 
mathematics of the Science of those times was the notion of perio- 
dicity. We are all familiar with recurrence in our ordinary experience. 
Days recur, lunar phases recur, the seasons of the year recur and 
beats of the heart recur. The recurrence forms the fundamental 
basis of our knowledge. Thus in the 16th and the 17th centuries, the 
theory of periodicity took a fundamental place in Science. Kepler 
divined his three famous laws about the orbits of |the planets and 
the periods in which the planets described their orbits. Galileo 
observed the periodic vibrations of pendulums. Newton explained 
sound as being due to the disturbance of air by the passage through 
it of periodic waves of condensation and rarefaction. Huyghens ex- 
plained light as being due to the transverse waves of vibrations 
of a subtle ether. Mersenne connected the period of the vibration 
of a violin string with its density tension and length. The birth 
of modern Physics depended on the application of the abstract 
idea of periodicity to a variety of concrete examples. 

Now the Science of Trigonometry arose long ago from the ratios 
between the side and hypotenuse of the right angled traingle. Dut 
under the influence of the general idea of functions it broadened out 
into the study of the simply abstract periodic functions. Thus trigono- 
metry became abstract and hence useful. The theory of representation 
of a function of a real variable by means of trigonometric series has 
revolutionised the whole mathematical world. It is an indispensable 
weapon in the hands of a physicist and at the same time has exercised ’ 
the most far-reaching influence upon the development of modern 
mathematical Analysis, It is indeed very surprising that as mathe- 
matics withdrew increasingly into the Heavens of great extremes 
of thought, it returned to the Earth with a corresponding growth 
of importance for the analysis of concrete fact. It seems clear now 
that the utmost abstractions are the true weapons with which we are 
to control our thought. The theory of sets of points arose directly 
from questions connected with trigonometric series. The precise 
formulation by Rieman of the conception of definite integral and the 
gradual development of the modern notion of a function as existent 
independently of any special mode of representation by an analytical 
expression, are further examples of the results of the study of the 
properties of these series upon mathematical analysis. It is significant, 
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however, all this had its origin in the attempt to investigate the form 
of a stretched string in a state of vibration. This eventually led to 
theory of Fourier Series. 

Fourier himself did not give any complete general proof of the 
convergence of the Series to the value of the function. Although 
this problem arose from the applications to the physical phenomenon, 
the problem of convergence has given such an impetus to the 
development of the Theory of Functions. It is out of place here to 
narrate the whole history of the theory of Fourier Series and the 
brilliant researches from the point of view of abstract thought, it has 
led to uptil now. The subject is by no means closed even now ; 
but I shall simply point out the ultimate progress of humanity such 
problems lead to. A pure mathematician is never satisfied with the 
Fourier Series which converges everywhere normally. Very often 
a mathematician’s generalisation from a non-utilitarian point of view 
has led to astounding results. Early in the last century some of the 
brilliant mathematical physicists were engaged in establishing the 
relation between the phenomenon of Electricity and of Magnetism. 
They were solely actuated by intellectual curiosity in bridging the gulf 
between the two important phenomena. Had their spirit been 
utilitarian, they would have probably left the matter on one side as 
holding out no prospect of useful application. At last it was found 
that Electricity in motion produced the same effects as magnets at 
rest, and vice versa. The result of this discovery has enabled us to 
have such physical comforts as motor cars, the telephone, and the 
electric telegraph and various other things. 

Though an all round progress was made in the 1 9th century in 
Pure mathematics, the influence of mathematics upon the general 
thought of the age was not considerable. Its influence was on 
dynamics and physics and consequently on engineering and chemistry. 
Yet it is difficult to overrate its indirect influence on human life 
through the medium of these sciences. Since the technique had been 
perfected its progress was easy though uninteresting. 

On a retrospect we see that there are two great periods of direct 
influence on the history of Mankind. The first period was that stretch- 
ing from Pythagoras to Plato when the possibility of the Science and 
its general character dawned upon the Grecian thinkers. The second 
period comprised the 17th and the 18th centuries of our modern epoch. 
In both the periods there was an awakened curiosity and a movement 
towards the reconstruction of traditional ways. Critical scientific 
interest was present in both the periods. The parallel between the two 
epochs must not be pressed too far. The modern world is larger and 
more complex than the ancient one. We are now entering upon an 
age of reconstruction in religion, in science and in political thought. 
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If we are to avoid mere ignorant oscillation between extremes, we 
are to seek truth in its ultimate depths. There can be no vision of this 
depth of truth except in a sound philosophy which takes full account 
of those ultimate abstractions, whose interconnections it is the business 
of mathematics to explore. 



THE INFINITE IN MATHEMATICS* 

By 

G. L. POPHALE, B. A. (Bom.), B. A. (Cantab.), Barrister-at-Law, 

Sir P. College, Poona 

“ But what has been said once, can always he repeated'" 

— Zeno of Elea, as quoted by Simplicius. 
7. Concept of Infinity Indispensable to Mathematics 

Modern analysis is nothing but the theory of infinite processes, 
where by an infinite process I mean a set of operations which produces 
an infinite sequence. On a little reflection, the statement will be 
obvious. The arithmetic continuum forms the central pillar that 
supports modern analysis ; and this central pillar could not have been 
constructed but for the work put in by great artists like K. Weierstrass 
(18154897), R. Dedekind (18314916), and G. Cantor (18454918). 
In putting the theory of irrational numbers on an arithmetical basis 
both Cantor and Dedekind start from the domain of rational numbers. 
But in arriving at the domain of real numbers, the arithmetic conti- 
nuum, the former explicitly uses an infinite process while the latter 
employs the principle of partition imposed upon an infinite set of 
rational numbers.! Again one who is familiar with the Integral 
Calculus need not be told that even comparatively simple problems 
such as finding the length of a curvilinear arc, or the area enclosed by 
curved lines depend for their solutions upon an infinite process. And 
it is easy to go on indefinitely multiplying examples of this nature to 
show that the concept of infinity is indispensable to mathematics ; nay, 
it may be even asserted, without any fear of contradiction, that but for 
the concept of infinity, the science of mathematics would have been 
poorer by the loss of modern analysis. For we knew that the method 
of exhaustion, inveviioA by Archimedes (287 ? — 212 B. C.), contained 
all the elements essential to an infinitesimal analysis ; but the horror 
infinite which the arguments of Zeno instilled into the minds of the 
Greek mathematicians acted as an effective brake against all further 
progress in that direction for a period of no less than 1,850 years. It 
was reserved for J. Kepler (1571-1630) to lay down the foundations of 
our modern Integral Calculus by publishing his book Nova Stereome- 
tria Doliorum in 1615 in which he successfully used the method of 

* The subject suggested itself to me on reading Number by Tobias Dantzig. 
t For more information on this point vide writer's Essays in Mathcfnaiics^ 
^0. 1, §S 32-34. 
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exhaustion, coupled with the notion of infinitely small and infinitely large 
quantities in determining areas and volumes of curved figures ; and 
the present structure of modern analysis has been built only during the 
course of the last century. 

2, Bounded Arithmetic and Bounded Geometry 

Again but for the concept of infinity many an operation in our 
arithmetic and Euclidean geometry would not be possible. For instance, 

if we terminate the sequence of natural numbers 1, 2, 3, at a 

psychological limit of the counting process, say at 1,000,000, the opera- 
tions of addition and multiplication such as 500,0004-500,001 and 
1,000 X 1,001 would be impossible in such a finite and bounded arithmetic. 
Similarly in geometry, should it be necessary to confine ourselves to a 
finite and bounded plane, it would be entirely a matter for speculation 
whether or no two straight lines taken at random form an angle, or 
three, a triangle. 

3, Concept of Infinity has no Experiential Basis 

Now though these primary mathematical operations of telling and 
measuring, leading as they do to the theory of number and of geometry, 
had their origin, like all other sciences, in the practical needs of man 
living in the physical world, all our experience of this physical world 
cries out the falsity of the concept of infinity. The tremendous progress 
that we have achieved in experimental sciences clearly indicates that 
there is no experimental basis for the said concept. The closing 
months of the last century witnessed the discovery of the Quantum 
Theory by M. Planck. Planck propounds that the radiant energy does 
not flow continuously and is not capable of being divided indefinitely, 
as every continuous matter should be, and that it is emitted in integral 
quantities or bundles, known as quanta. The recent researches carried 
on by Rutherford and Bohr regarding the structure of an atom lead us 
to the conclusion that matter is not subject to the process of infinite 
divisibility ; it ultimately consists of electrons and protons which have 
finite sizes. Thus “ wherever the method of investigation of matter 
has been carried sufficiently far, we have invariably struck a limit of 
divisibility, and this was not due to a lack of experimental refinement 
but resided in the very nature of phenomena.** Again like infinite 
divisibility of matter— and energy is but matter in another form — “ the 
infinitude of the universe ” is now declared to be a myth. For Eins- 
tein’s study of the cosmos from the view-point of his theory of gravita- 
tion leads to the possibility of a finite universe and the observations of 
the astronomers agree with his hypothesis of an elliptic universe. 

4, Nor is it a Logical Necessity 

Thus the concept of infinity is not an experiential necessity; 
nor is it a logical necessity. For by recasting and reconstructing 
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a few postulates and definitions of the present system of arithmetic 
it is possible to build up a conceptual scheme of finite arithmetic which 
will not be a whit inferior to the classical one for beauty of concep- 
tion and internal harmony of logic. Similarly by omitting the 
postulate of parallelism a system of bounded geometry can be cons- 
tructed so as to produce a logically self-consistent conceptual scheme. 
And these two conceptual schemes of bounded arithmetic and bounded 
geometry will possess an additional merit of being closer to the reality 
of our senses than the unbounded ones which, being sanctified by 
custom, are suffered to exist. Now it is none of the business of the 
mathematician to enquire whether or no his logically self-consistent 
conceptual scheme possesses also the attribute of applicability to 
physical phenomena. It is the business of the physicist. For though 
undoubtedly the science of mathematics owes its origin to and looks 
upon the problems of physical sciences as sources of inspiration, the 
mathematician refuses to confine himself to the limits of the problems 
set by the physicist. These problems often give rise to a host of 
other questions for which his intellectual curiosity forces the mathe- 
matician to find answers and this need of his intellectual craving leads 
him far beyond the original domains in which these problems arise ; 
and in this way the mathematician produces an abstract conceptual 
scheme which is stibject to no other test except that of logical 
coherence. The most abstract branches of modern mathematics such 
as the theory of functions of real and complex variables, the theory of 
differential equations had their genesis in problems of physics.^ 
Moreover the mathematician does not take the utilitarian view of his 
science as the physicist does. With him the motto is : Mathematics 
for Mathematics’ sake. Indeed it would be very instructive to compare 
the attitude of the physicist and the mathematician towards mathematics. 
But I do not hold that this is the proper place for it. Therefore, for 
the present, suffice it to say that the utilitarian view of any science, 
apart from the fact that it strangles the progress of that science, is 
not an absolute test ; for the standard of what constitutes utility is a 
function of time. The study of conic sections originated in the 
practical problem of doubling the altar. But had the Greek geome- 
tricians taken the utilitarian view of the subject and had they not been 
goaded by their intellectual curiosity to study conic sections as an 
abstract science, Kepler could not have been able to formulate his 
famous trio of laws that govern the motion of the planets in the 
solar system. And but for Kepler there would not have been any 
Newton and but for Newton there would not have been any 
Einstein. Similiary G. F. B. Riemann (1826-1866) hardly dreamt 

• See Essays in Mathematics No. 1, §§12-16 where I have historically traced 
the growth of the present concept of function. 
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that his absolute differential calculus would one day become the vehicle 
for Einstein’s theory of Relativity. 

5. Concept 0 / Infinity a Mathematical Necessity 

In the preceding paragraphs I have endeavoured to show that the 
concept of infinity has neither a physical foundation nor a logical 
basis. Then what is it that lies behind this concept ? The concept 
of infinity is neither an experiential nor a logical necessity ; it is 
a mathematical necessity, a being owning its birth to the creative 
imagination of the mathematician who is endowed with that power of 
mind which is capable of conceiving the indefinite repetition of an act 
when this act is but once possible. The condemnation of this concept 
in the name of reality “ would reduce mathematics to the bounded 
arithmetic and the bounded geometry .... What is valid seems 
so insignificant that it may be seriously doubted whether analysis 
is at all possible. The lofty structure erected by the mathematicians 
of the last three centuries must be razed to the foundation ; the 
principles and methods which derived their power from the use of the 
infinite must be scrapped ; the physcial sciences which have so 
confidently applied the concepts of limit and function and number in 
formulating and analyzing their problems must turn over a new leaf ; 
they must rebuild their foundations and devise new instruments in 
lieu of those condemned, ” 

6, The Infinite^ Potential and Actual or Dynamic and Static 

Our present concept of the infinite rests on a fundamental as- 
sumption of arithmetic, viz, the process of counting cannot conceiv- 
ably be terminated. In other words the sequence of natural numbers 

1,2,3, does not possess the last number ; each number has 

a successor or there is an infinity of positive integers. Or again, if 
we consider « to be a positive integer, the pharse n tends to infinity 
is a short-hand way of saying that given a positive number A, how- 
ever large, n assumes values that exceed and remain greater than A. 
This traditional concept of the infinite as a variable finite magnitude 
that grows indefinitely is often called the concept of the potential 
infinite in contradistinction to that of the actual infinite which is a 
fixedj constant quantity lying beyond all finite magnitudes. This 
concept of the actually infinite is not of recent origin. The cele- 
brated analysts K. F. Gauss ( 1777-1855 ) and A. L. Cauchy 
( 1789-1857 ) raised their protesting voice against the use of the 
actual infinite in mathematics. In his letter written to Schumacher 
in 1831 Gauss writes; “As to your proof, I must protest most 
vehemently against your use of the infinite as something consummated 
as this is never permitted in mathematics.” The infinite is but a 
/agon de parler; “an abridged form of the statement that limits 
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exist which certain ratios may approach as closely as we desire, 
while other magnitudes may be permitted to grow beyond all bounds.” 
It required the courage of G. Cantor ( 1845-1918) to defy old traditions 
and “deal with the actually infinite as with a definite mathematical 
being. ” In his ^ssay On Linear Aggregates^ published in 1883 
Cantor writes : “ It is traditional to regard the infinite as indefinitely 

growing As against this I conceive the infinite in the 

definite form of something consummated, something capable not only 
of mathematical formulations, but of definition by number. This 
concept of the infinite is opposed to traditions which have grown dear 
to me, and it is much against my own will that I have been forced to 
accept this view. But many years of scientific speculation and trial 
point to these conclusions as to a logical necessity, and for this reason 
I am confident that no valid objections will be raised which I shall 
not be in a position to meet.” 

7. The Transfinitc Arithmetic, 

The creative imagination of Cantor did not remain content with 
conceiving the infinite as capable of definition by number ; it impelled 
him to evolve a system of comparing infinities. By introducing the 
concept of cardinal numbers we are able to compare two finite collec- 
tions and say that they are equal or one is smaller than the other. 
Similarly by introducing the concept of power of an infinite aggregate 
Cantor is able to compare two infinite aggregates. These powers, 
which enable us to classify infinities just as the finite numbers 1, 2, 3, 

enable us to classify finite collections, are known as transfinite 

numbers. By defining the operations of addition, multiplication and 
potentiation upon these transfinite numbers Cantor created a transfinite 
Arithmetic, an arithmetic of the infinite. 

8, Common sense and the Infinite, 

But it must be remembered that certain fundamental Common- 
sense laws, which we find hold good in finite arithmetic, do no longer 
remain true if we transfer them to transfinite arithmetic ; for in consi- 
dering infinities we are really traversing a region that lies beyond the 
realm of common sense, and further, many a time in mathematics 
common sense has proved to be the greatest non-sense. While we are 
dealing with finite collections common sense tells us that a part is 
less than the whole. But in comparing infinities the fundamental rule is : 
The part can equal the whole ; the part may have the power of the 
whole. For example, the two aggregates formed by the natural 
sequence and the odd integers are both infinite and the latter is a part of 
the former ; yet it can be proved that both the aggregates have the 
same power. On the other hand, though the domain of rational num- 
bers forms a part of the arithmetic continuum, the continuum is migh- 
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tier than the domain of rational numbers ; the power of the latter is 
greater than that of the former. 

9. Concept Craves Clarification 

The purpose of this article does not justify me in going into more 
details regarding the transfinite arithmetic ; and 1 inropose to conclude 
this essay by briefly indicating the present position concerning the 
concept of the infinite. The legitimacy of Cantor’s use of the actually 
infinite in mathematics, the logical validity of his processes and the 
deductions drawn thereby have been put to searching criticism by leading 
mathematician-philosophers of the day. Among them Burali-Forti, 
Bertrand Russell, Kdnig and Richard are prominent ; and their discus- 
sions have given rise to paradoxes and antinomies that are either 
logical or linguistic. As stated above Cantor said, No valid objections 
will be raised which I shall not be in a position to meet.” Well ; the 
Cantorians have not only failed to meet these valid objections and to 
convert all mathematician-philosophers to their pcMnt of view, but on 
the contrary, some of the Cantorians such as F. P. Ramsey (1903-1930) 
are being converted to a finitist view which rejects the concept of the 
actually infinite. In his address in memory of K. Weierstrass, one of 
the greatest exponents of the movement known as arithmetization of 
mathematics, D. Hilbert says : *'The infinite ! No other question has 
ever moved so profoundly the spirit of man; no other idea has so 
fruitfully stimulated his intellect ; yet no other concept stands in greater 
need of clarification than that of the infinite.” 


Z 



NOTE ON CONFOCAL CONICS AND 
CONFOCAL QUADRICS 
By 

G. L. POPHALE, B.A. ( Bom. ), B.A. (Cantab.), Barrister-at-Law, 

Sir P. College^ Poona 

I think that the following method of obtaining the equation to the 
system of conics or quadrics confocal with a conic or quadric given 
by the most general equation of the second degree has not received 
the attention it deserves. 

1. Notation: Let s = {a,b,cJ,gth){x,y,zY-0 be the given 
conic, z may be conveniently replaced by unity. 

Let 2$ = 2 y)=^, and 2^=^. 

The envelope equation to the given conic s = 0 is 

S ^{A,B,C,F,G,H) {X,Y,zy = 0 where A, B etc., have the 
usual meanings and X,Y,Z are line co-ordinates. 

The circular points at Infinity are given by 

Q ^ A’* + y® = o 

2. I will first prove that the equation 

a + X h ^ 

h b+X IQ =0 

6 T) s 

gives us the family of conics confocal with the given conic s*0, 
X being the parameter of the family. 

We know that the four vertices of the quadrilateral formed by 
the two pairs of tangents that can be drawn from the cirular points at 
infinity to the conic s = 0 give us the four foci of s = 0. Since the equa- 
tion S-l-feQ = 0, where k is any arbitrary constant, gives us the family 
of conics touching the common tangents of S = 0 and Q = 0, and further, 
since Q ^ 0 gives us the circular points at infinity, it follows that the 
family of conics given by S+AQ = 0 has the same foci as those of S = 0. 
In other words S+ftQ = 0 is the envelope equation to the family of 
conics confocal with s^O. Now we know that the locus equation to 
the said family is found to be 
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Multiplying both sides of o = 0 by B = A b f 0 we get 

6 f 0 Q 

0 0 0 1 

5+afe hk gk X 

hk h+6A /k y =0* 

0 0 8 2 

S r, C 0 

Multiplying the columns of the last determinant by Xf y, z and— 8 
respectively, and adding the results for the fourth new column, we get 

a+^lk h ^ 

o= h 6+8/^ Y) *=0 

$ Y) S 

Setting 8/ft = X, we get the desired result. 

3. The same method holds true tnutatis mutandis in three 
dimensions. Let the quadric be given by 

s=(a:,6,c,^,/,g,ft,w,r,u?) {x.y.zjY =0 

where / may be conveniently replaced by unity. The envelope equa* 
tion of the quadric s = 0 is 

S = (A,S.C,D.F,G,H,t/,l/,W') {X,Y,Z,TY = 0. 

The circle at infinity is represented by the equation 

Q~X^ ^ = 0 . 

We now know that S + ftQ = 0 is the envelope equation to the family 
of quadrics confocal with the quadric S = 0. Proceeding as before, the 
locus equation to the said family is found to be 

• This equation may be written as 

8s - ft r + ft* == 0 

where r = C (;r*+y*) — 2 — 2 Fy + A+B ** 0 ^ves us the 4j- 

Rector circle of the qonic s *= 0, 
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a + X h g $ 

h b+\ / ii 

g / c+X C 

$ n C s 

where 2$ = ^. 2ii = ^, 2C=^ andX = 8/* 

8 being the determinant | a b c d | . 




A NOTE ON THE AREA OF A POLYGON 
By 

B. B, BAGI 

Karnatak College, Dharwar 

This note contains an alternative proof of the following 
theorem. It is neat and elegant and is calculated to stimulate interest 
in the study of methods of Vector Analysis. 

We shall prove the theorem, in the first instance, with respect 
to the polygon ABODE. 



Let ns denote the vectors AB, BC EA by a, P, e ; 

their lengths by a, 6, . . . e ; the angle which p makes with a by 
aP and the unit vector normal to the plane of the polygon, by v. Join 
AC, AD. 

Then2v A ABC = ^ x AC = a x (a+P) = axp. 

Similarly 2 V AACD = (a+P) x V. 

2 vAADE = (a + P + r) x8. 

Also 0 =.(a + P + Tr + h)xe 

Hence 2v x Polygon ABODE = S a x P 
= 2v S sin aP 

where the sum includes all terms corresponding to combinations of 
a,P, . . . taken two at a time and where the alphabetical order of factors 
is maintained in each term. 

Hence Polygon ABODE = S o6 sin aP. 

The foregoing method can be extended to any polygon. 

c. f. Hobson’s Trigonometry §129. 

Also Bagi’s Plane Trigonometry §131, 



SOME POINTS ABOUT ORDINARY LINEAR 

DIFFERENTIAL EQUATIONS 
By 

G. S. DIWAN 

(i) operational Factors. 

In solving ordinary linear differential equations of the second 
order by the method of operational factors, the following proposition is 
nsefol : — 

If the operator PoD*+PiD+Pj in the linear differential equation 
Po'^+ Pi~ +Psy=X is algebraically equivalent to (aD+a) 

dX X 

( &D+P )• and if b and ^ are constants ( i,e,, do not involve x ), then 
even operationally PoD*4-PiD+Pj is equivalent to (aD+a) 
(6D+P ), the two operational factors appearing in this very specific 

order, ( D^ ^). 

Proof If PoD* + PiD+ P,=( aD+a)(6D+p) algebraically, 
then Pi^a3+6a, and Ps=aP. The operator (aD+«) 

(6D+P) operating on y gives the result (aD+a) 

cd> + <*3 + 6a) + (aP + a^‘)y. |^6' “ ^ and 3' = 

(«D+a) (6D+3) is, therefore, operationally equivalent to, say, 
QoD*+QiD+Q 2 , where Qo— a6, Qi^a!3+ft*+«6', and QsSa3+a3^. 
(«D+a) (6D + 3) will, therefore, algebraically and operationally 
be equivalent to the same expression if P© — Qoi Pi — Qj i and 
Ps — Qs : i-c., d ab' and a3' are each equal to zero, which is seen to be 
true when 6 and 3 are constant quantities. 

It can also be seen that under no other circumstances are the 
algebraical and the operational factors of PoD*+PiD+P| just the 
same. 

(ii) Particular Integral. 

[It is thought that the following notes will make some points of 
the theory of the particular integral of an ordinary linear differential 
equation clearer. ] 

(A) The particular int^al of the ordinary linear differential 

equation • • • . 
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26:? 


can be uniquely defined as that solution of the above differential 
equation which does not involve as part of itself any non-zero value of 
the Complimentary Function (C. F.) which equated to y forms the 

general solution ■*" 

Pny Oe 

[If the two equations above are written as /(D) 3 ?==X and 
/(D) y-Oi then it is seen that if u and v are, if possible, two 
particular integrals (as defined above) of /(D)y = X, /(D)u = 
/ ( D ) V - X, and, therefore, /(D) ( w- v ) ~ 0. y- w- v, therefore, is a 
solution of/(D)y = 0. u—v is thus a value of the C. F, which 
equated to y forms the general solution of / (D) ;y«=0. Since neither 
u nor V can contain as part of itself any non-zero value of the C. F, 
by the definition as stated above, it follows that w—v must be the 
zero value of the C. F. m, therefore, must be identically the same as 
V ; I. e, with the above definition there can be only one particular 
integral for a given ordinary linear differential equation.] 


(B) If the particular integral of/(D) 3 ?»X is, as usual, denoted 
^y/ (b) X defining the result of an inverse operation in the 
appropriate manner, then with the definition given in (A), it shall 


have to be understood that the result 


/(D) 


X is not to involve as 


part of itself any non-zero value of the C.F. which equated to y is the 


general solution of / ( D ) 3 ; « 0. The value of the result / ( D ) X 

will, therefore, strictly be not always X, but in every case X— X', say, 
where X' is either the whole of the non-zero value, if any, of the C.F. 
contained as part in X, or else zero if there is no such non-zero value 
contained in X. (This statement can be formally established as 


follows; — Lety"jP^/(D) X = w, say; then /(D) u»=/(D) X, >.e., 

/(D) (w— X)=*0. u-X, therefore, is a value of the C*F'. w by 
definition cannot contain a non-zero value of the C*F*» If X also does 
not contain any such non-zero value of the C.F., then w— X^O, or 
M^X— X' where X' is zero. If X does contain a non- zero value X\ 
say, of 4he C-F-, and no other such non-zero value, then m— X^— X^ 
*.e. *^X— X^ where X^ is the whole of the non-zero value of the C.F. 
contained in X.) In §60 of the sixth chapter of Murray’s Differential 


Equations the result- 


is established as valid when 


If the result is thus not valid when /(o)“0, the process 
leaduig to the result must also at some stage or the other not be 
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applicable when/(a) =0. It will probably help the clear understand- 


ing of the point if it is noted that the step 




/Td) process leading to the result reduces to the 

identity 0«=0 when / (tr) = 0 being a non-zero value of the 
C.F. in this case ), and thus fails to give any result in the exceptional 
case when/ (a:) = 0. 

( C ) With the special meaning assigned in ( B ) to the result of an 
inverse operation as denoting a particular integral, it follows that if UT (D ) 
and /(D) are operators operating on y in ordinary linear differential 


equations with constant coefficients, thenW(D) == y ( j) )X 

only if the expression on the left^side does not involve as part of it any 
non-zero value of the C.F. corresponding to the equation f {T>) y = 0* 
There are cases in which such a non-zero value of the C*F* is involved 


as part in the left side. 


Consider, for instance, D* 


1 

D2+1 


cos a:, which 


. sin X X cos X 

is equal to — ^ ^ 2 — * value involves as part of itself 

the term-“~, which is a non- zero value of the C.F. corresponding 


to the equation ( + 1 ) y = 0. 


1 

DHl 


D cos 


X- 


1 

D2-f 1 


sin X * 


AT cos a: ^ _ 1 , 1 

— 2 — • 's seen in this case that ^ cos x - cos x^ 

for the left side contains as its part some non-zero value of the C.F. 
corresponding to ( + 1 ) y = 0. 

In §64 of the sixth chapter of Murray’s Differential Equations 
the formula a^ V — ^ p j ^ ^ ( D ) ^ ^ ^ ^ /(D)^ deduc- 
ed. The last term on the right side of this formula is often taken 


as-y' (D)'|:^(p)p V or as /' (D) V*. We may 

call these two modifications of the formula modifications ( a ) and O ) 
respectively. It will now be seen that such a modification is not 
always correct as the direct operator/' (D) and the inverse operator 


1 

/(D) 


are not always commutative. 


% 

Where such a modification is 


not correct, the use of the formula in either of the forms (a) or (0) 
instead of in the original form (which is always correct) leads to an 
error. Such a case practically arises when /(D) is a power of 


* See Jhonaon’e Trea&st <m DiffaemM Eqmiioru (3id edition h page U7. 
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(D*+a*) and V is the trigonometric function cos ax or sin ax. In 
the footnote given on page 123 of the third edition of Jhonson’s 
treatise on Differential Equationsi it is said that in cases analogous to 

the evalution ^ ax^ the method that ‘ should always be 

« * t 1 .1 t * • 


employed * is to consider 




X cos ax as the real part in 


xe^^\ and that * an error might arise ’ if the method of §64 in 

Murray’s book is used. In this connection it is to be noted that the 
error arises on/y if form (a) or (p) of the formula (both of which 
forms are as shown above incorrect in such cases) is used, and the 
formula in its original form gives correctly the value of a particular 

integral of the type ^ j[)2 4.^2 j r ^ V, where r and s are positive inte- 
gers and V *» cos ax or sin ax. To illustrate the point the result 
^ cos ax is worked out in full below ; — 

cos = cos - ^5^, 2 cos a* 

X Sin ax 1 - 1 / . , V 

= 2-- ( sin + «ac cos ax) 


X" sin ax 


D*+a* cos aA; 


• • j“^2 I ^2 ^ cos ax 


X sin ax ^ x cos ax . 
2 a 2 a^ 


1)2^7^ ^ cos ax = 


X sin ax . X cos ax 
4 a!® 


Had the modified form (a) been incorrectly used to evaluate the 

particular int^al, the result would have been — ^ — -f ~ 

4a 2a® 

x^ sin a 

and if form (P) were used the result would be merely " - |^ — t 


It should also be remarked that though x cos ax--- 2a* 


DHa® 


sin aXi still ^^-j ^ cos ax is not = — which 


latter is seen to be equivalent to 


x*‘ sin ax 


The reason for this non- 


equivalence is that yi " ^^ [the function of x given by 3 Is 
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equal ^ ^ former does not involve a non-zero 

value of the C. F. corresponding to the equation [/( D) ] *3> ■« 0. 

If the second term on the right side of the modified form ( a ) is 


taken as — [ /(D) *’**^**" 

cular int^al so obtained in the exceptional cases indicated above 
will not in itself be incorrect but will be involving some non-zero 
value of the C.F. Such a method, however, is not practical ; since in 


the evalution of [ y ( jj) ^ J where, say, V = cos and /(D) 

= (D*-i-a*), the use of the original form' of the formula in §64 of 
Murray’s book appears to be necessary. Similarly if the modified 


form 0) is taken with the second term on the right side as— y 
[ /(D) ^ ^ ^ value of the particular integral so obtained 


in the exceptional cases will be incorrect. 



A NOTE ON THE PROPER NOMENCLATURE FOR 
"VRAIE VALEUR" 

By 

K. R. GUNJIKAR M, A.. E Sc., L £. S.. 

Royal Institute of Science 

If a functional form/(*) becomes indeterminate for a value 
but limit S (x) as x->a exists, Vall6e Poussin calls the limit “ Vraie 
Valeuf” of the function at x=a (Cours d’ Analyse, VoL I, §82), 
This has been translated into English as “true value” by Gibson 
{Elementary Treatise on the Calculus, p. 418 ) and Mahajani’s {Lessons 
in Analysis, p. 70 ). 

It seems that the term “ Vraie Valeur ” or “ true value ” is 
unfortunate and somewhat misleading. Other terms which would be 
less objectionable may be suggested, such as “natural value” or 
'appropriate value” or “fitting value”. Personally I consider 
appropriate value ” as the most natural, appropriate and fitting and 
would recommend it for general adoption. 



A NOTE ON THE GENERAL EQUATION OF THE 
SECOND DEGREE WHEN IT REPRESENTS 
TWO PLANES 
Bff 

M. L. CHANDRAIRBYA, M.A., 

Deccan College, Poona. 

In ex. 8 page 34 of Bell’s Solid Geometry the condition that the 
General Equation a** + 4- ca* + + 2gzx + 2xhy 0, re- 

presents two planes is mentioned and the student is at a loss to 
understand why the more general case of ax* 4- + ca* + 2^ + 

2gzx 4- 2hxy 4 2ux 4- 2vy 4 2wz + <# = 0 when it represents two 
planes should not be discussed. No doubt the discussion has its 
place in Chapter XI ; but the method involved is longer and cannot 
be lucked up easily in the earlier stages. 

Bell mentions the conditions on page 217 of his book but these 
are not explicit. An attempt is made here to express these conditions 
and to deduce them from very elementary considerations without the 
help of much mathematical analysis. 

As shown by Bell the conditions practically reduce to those 
required for the four planes. 

ax + hy + gz + u - 0 
hx + by + fz + V “0 
gx + /y + cz + w =0 
ux + vy + wz + d =0 
to pass through one and the same st. line. 


Hence these may be written as : — 



a 

h 

e 

U 


a 

h 

s 

u 

w 

h 

b 

f 

V 

= 0 (»v) 

h 

b 

f 

V 


6 

/ 

c 

w 


u 

V 

w 

d 


The first of these is equivalent to any two of four determinants 
being equal to zero, which may be written as D«0, Ki*0, K*»0 
Kt-0 where 



a 

h 

6 


a 

h 

U 

D« 

h 

b 

f 

Ki- 

h 

b 

V 


e 

S 

c 


e 

/ 

w 



4 HOTR OK THR OWWUil, BQUATIOK 


2U 



a 

6 

u 


h 

g 

u 

K,« 

h 

f 

V 

K, = 

b 

s 

V 


g 

c 

w 


f 

c 

w 


If any two of these are satisfied the others are also automatically 
satisfied The second is similarly equivalent to any two of the four 
determinants involved, viz., 


Ki — 0, Ai ~ 0, A2 0, A3 0 



a 

h 

u 


where Ai = 

h 

b 

V 

A 2 ~ 


u 

V 

d 



g u 

f V 

w d 


and A 3 = 


h 

h 


g 

f 


u 

V 


V w d 


If any two of these are satisfied the others are also automatically 
satisfied. 

Hence on the whole the conditions are equivalent to the follow- 
ing : — 

D = 0 

Any one of Ki = 0, K2 = 0, K3 - 0 ; 

Any one of Ai = 0, A 2 = 0, A 3 = 0. 

It is easily seen that the conditions are equivalent to any three of the 
seven determinants equated to zero ; viz,, 

D, Ki, K 2 f K 3 , Aif A 29 A 3 

and may be taken as Ai = 0, A 2 = 0, As = 0. The others follow as a 
matter of analysis. 

This result is easily deducible from general considerations. Any 
section of the two planes is two st. lines. Hence if the sections 
by the planes x-0,y-0, z-0 not passing through the same st. line 
are st. lines the equation must represent two planes. No other surface 
of the second degree has this property. 

. * . ax^ + by^ + Zhxy + 2ux 4* 2vy + d - 0 

ax^ + cz^ + 2gzx + 2ux + 2wz + = 0 

by^ 4- cz^ 4* 2Jyz 4- 2vy + 2wz + d - 0 

represent pairs of st. lines. Conditions for which are 


a 

h 

u 



a 

g 

u 

h 

b 

V 

0 

11 

A 2 

& 

c 

w 

u 

V 

d 



u 

w 

d 
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A, 


b f V 
/ c w 
V w d 


as previously established. As can be seen from what has been said 
before that D = 0 automatically ; and this disposes of, as a particular 
case, ex. 8 on page 34, referred to above. 



DESCRIPTIVE MATHEMATICS 
By 

JOHN MACLEAN 
Wilson College, Bombay 

I have been asked to write a note on a new course for First Year 
Mathematics which it is proposed from this year to make alternative 
to the usual course in Algebra, Geometry and Trigonometry. It is 
entitled “Descriptive Mathematics”, and is detailed as follows : 

Paper I. — Logarithms. The general quadratic. Graphs of for 

rational values of n, and of y—a , with applications. Graphs of 

= + *. 

Averages. Frequency distributions. Empirical probability. Binomial 
theorem for a positive integral index. Evaluation of determinants. 
Simple standard derivates and elementary integrals with applications. 
Paper II. — Slide scales. Similarity of triangles. Inversion, Nomo- 
grams. Graphical rulings. The determination of empirical formulse. 
Graphical solution of equations. The radian. Circular functions and 
their graphs. Solution of triangles and simple two dimensional pro- 
blems. Addition formulae. 

The suggestion to institute such a course came from the feeling 
that the more conventional syllabus in First Year mathematics was not 
fulfilling a generally useful purpose in the educational scheme. This 
feeling has also expressed itself in the plan for " bifurcation ”, under 
which mathematics as a subject in the First Year would no longer be 
compulsory, but would become merely an alternative which students 
who vadue it might choose. Teachers of mathematics share this feeling, 
and acquiesce in this negative solution. The ordinary course in mathe- 
matics may not be uninteresting, and it is doubtless valuable as a 
mental discipline to some students ; but it is plain that it is not within 
the power of a large number of otherwise able students to profit from it 
to any satisfactory d^ee. 

Yet the University of Bombay has seemed reluctant to follow the 
example of other Universities in adopting bifurcation of studies at so 
early a stage in order to avoid this danger of unprofitable drudgery. 
A remedy more adequate to the students’ needs seems desirable, and 
the course in Descriptive Mathematics is an attempt to find a more 
positive solution. It is not inconsistent, however, with the proposal 
to “bifurcate”, though the alternatives to be allowed may result in a 
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tendency to make the course cater for too narrow a class of student. 
It has to be realised that, while too frequently misuse occurs in appli- 
cations of mathematical methods, the trend of all study and investiga- 
tion in the modern world is such as to increase the importance of the 
part that mathematics plays in the search for truth. Accordingly it 
seems clear that a sustained effort should be made to give students as 
adequate an idea as possible of how mathematical devices, at least 
those of an elementary type, may be applied in appropriate ways to 
elucidate certain types of phenomena. 

Thus far the investigations that have been made with this end in 
view have made two things abundantly clear. The first is the sur- 
prising range of variety often seen in the applications of the same 
mathematical tool. An example is given by equilateral-triangle rulings, 
sometimes called “architects’ isometric paper”. There are the well- 
known applications to three -component systems in engineering, in 
geology, and in chemistry, though the significance of the generalisation 
to multicomponent systems in the last is not so well-known. Also in , 
physics use of the triangles is made in various ways, particularly in 
the study of colour. In dietetics certain properties of foods are con- 
veniently represented on these triangles, and a distortion of the triang- 
les makes possible a suggestive and comprehensive representation of 
aspects of metabolism. Equilateral triangles may be employed too in 
the study of types or changes in populations. Quite a different use of 
the same rulings is that for isometric drawings, and it has been found 
convenient in statistics as affording a comparatively easy means of 
scrutinizing and interpreting measurements of different types after 
regression values have been calculated. 

The second result is that there is a unity and a development in 
the mathematical principles^ on which are based those quantitative 
methods which are actually being applied, which constitute them a 
“body of knowledge” worthy to be compared with that in the more 
conventional mathematical course. Such a claim can be substantiated 
only after the new course has been fully tested in practice, but a glance 
at the detailed syllabus will show at least the possibility that there is 
actually in it something of the simplicity and the range which are 
aimed at in mathematical method. 

It is not possible or fitting to examine here the proposed course 
in detail. Only some features of its relation to other branches of study 
may be mentioned. “ Descriptive Mathematics”, the title chosen to 
characterize the course, has a utilitarian bias. It indicates that endea- 
vour is being made to deal with those mathematical devices which are 
found suitable for the description of quantitative phenomena or ixie:&odb 
in different sciences. But signs are plentiful enough that what is emer- 
dis possesses comidetshle cultural mluef not only for the itodenl 
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who will tarn to other studies with the knowledge that mathematics 
is more than an intricate system of abstractions and manipulations, 
but even for the student of mathematics who presumably has profited 
most from the ordinary course. After all, the ordinary course is but a 
continuation of the type of mathematics usually taught in schools, and 
it seems a deprivation further to confine the mathematical activities of 
a student with a flair for the subject to lines of approach with which 
he is already thoroughly familiarized. In the new course the clever 
mathematical student gets glimpses of possibilities of generalization 
and of application which give him an opportunity to exercise his 
powers to the full in a way that will often be illuminating in his later 
studies. 

It appears that one of the most useful functions the new course 
may help to perform for students generally is to develop the critical 
attitude. An outstanding physiologist, who has found it necessary to 
use mathematics somewhat extensively in his researches, says that he 
.finds that mathematics reveals to him, not so much what he should do, 
but rather what lines of investigation it may be fruitless to follow. 
It is probably true that aid to criticism comes from mathematics main- 
ly through the variety of its methods making possible a scrutiny ap- 
propriate to a particular occasion; and in Descriptive Mathematics 
emphasis is repeatedly laid on the degree of fitness of an approach to 
a topic. Under the ordinary course an alternative proof is often regarded 
as merely a happy accident, useful in the verification of what had not 
been already clearly apprehended. There is need to extend greatly the 
idea that flexibility of method is something of essential worth, leading 
to a fuller appreciation of the meaning of the subject matter. But on 
occasion too criticism depends on ability to manipulate, and great 
stress is laid in the new course on methods which make it possible to 
push a calculation through to a definite stage where it may be regarded 
in relation to the other aspects of the matter. The need for a critical 
attitude may be illustrated from a standard textbook, Price’s “Practice 
of Medicine”. On page 414 thereof in detailing a calculation for the 
diet of a diabetic patient, the instruction is given to “divide by the 
arbitrary figure 30”. The word “arbitrary” in itself arouses suspicion; 
yet this textbook in its third edition has no comment on this astonish- 
ing direction; it would seem almost obvious that it could have no 
application beyond the case of the patient under consideration. In 
applications of advanced mathematics it may often be that results have 
to be assumed without any appreciation of the way they have been 
obtained ; but it can only lessen alertness if this attitude of acquies- 
cence is allowed to apply to the most elementary processes. In this 
respect our training in mathematics should become but an aid to com^ 
ntdnsense. It should be mentioned that when a distinguished professor 
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of mathematics in the north of England had the proposed course ex- 
plained to him, his first comment was, “ Well, this will certainly teach 
the students arithmetic ! ” He had found that his students, even those 
with mathematical ability, could not be trusted to be accurate in mak- 
ing calculations. Probably in this respect students in India are not 
any more reliable, and this is a practical defect which the ordinary 
course in mathematics does practically nothing to remedy. 

There is much still to he done in discovering how mathematics 
may be most usefully employed in economics and in the sciences gener- 
ally. At present it is evident there is much teaching that could be 
dispensed with, were students to come to their special studies with 
appropriate mathematical preparation. Statistics tends to be treated 
as an ornament to be added to knowledge acquired, instead of as a 
means to critical appreciation of such knowledge. Again, workers in 
the diflFerent sciences respond in curiously different ways to the sug- 
gestions of this course. Many botanists hail it as a possible means of 
removing obstacles that have long hindered them in the presentation 
of important aspects of their subject, while zoologists seem to see 
nothing in it that is related to their needs. I am assured that this is 
an historical accident and that the problems of botanists and of zoolog- 
ists are essentially the same, though the latter are ‘‘still very much 
dominated by old morphological conceptions”. This variety of re- 
sponse to Descriptive Mathematics but confirms the anticipation that 
the situation the course seeks to deal with is in some respects far 
from being defined. It is clear, however, that teachers of mathe- 
matics who, venturing along such lines as are indicated in Descriptive 
Mathematics, try to help non-mathematical students of the sciences to 
acquire more efiective methods of study will find exhilarating 
surprises in store for them. 



NOTE ON A METHOD OF SOLVING SPHERICAL 
BY PLANE TRIANGLES 

By 

V. B. NAIK. 

Fergusson College, Poona. 

Having had occasion, in the course of certain Astronomical cal- 
culations, to obtain approximate solutions of a series of spherical 
triangles of a particular type, I was led to consider whether a method 
could be devised for the purpose, graphical or geometrical, which 
would give the results readily and with a fair degree of accuracy, say, 
correct within a quarter or a half of a degree. I found m my attempts 
that a spherical triangle can be connected with one or more of three 
plane triangles of a particular type which can be readily constructed 
geometrically from any three given elements of the spherical triangle. 
The geometrical construction is greatly facilitated by the use of a 
graduated quadrant of a circle (of radius = 10 cm. say) drawn on 
squared paper (divided into sq. millimetres). 

I obtained the connection between the spherical and the plane 
triangles from certain projective properties of the sphere, the kind of 
projection used being simple but different from those in ordinary use. 
It can also be obtained and proved by using the or dinar y formulae of 
Spherical Trigonometry. 

2. Let P, Q be two intersecting planes and let the plane R pass 
through their common section and bisect the angle between them. 
Let X be any point and X' its reflection in the plane R. Then 
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XX' is bisected by the plane R at right angles. If XX' intersects the 
planes P,Q in respectively, we shall for our present purpose, 
speak of as the equi^sectional pojections of X with reject to the 
planes P,Q, 

Given two planes P, Q and any figure V in a plane parallel to 
either of the platies^ we can by drawing st, lines through all the points 
of V, perpendicular to the plane R which bisects the angle between 
P»Qi obtain the projections V' and V" of V on the planes P, Q. We 
shall speak of each of these as an equi-sectional projection of V with 
respect to the planes P, Q. (We shall neither use nor have occasion 
to use the term in the case of a figure V not in a plane parallel to 
P or Q). 

3, The following simple properties of equi-sectional projection 
can be easily proved : — 

(i) The equi-sectional projection of any st. line is a st. line of 
equal length. 

(ii) The angle between the equi-sectional projections of two 
given st. lines is equal to the angle between them. 

(iii) The equi-sectional projection of any curve or any portion of 
a curve is equal and similar in all respects to the original. 

4. In applying this projection to points and lines connected with 
a si^ere, I shall, with a view to avoid lengthy descriptions, use in 
what follows the usual astronomical terms for points and lines 
connected with the celestial sphere. 



On the celestial sphere of centre I and radius unity, let A be a 
star, B the pole and C the zenith, the arc BC, a part of the meridian, 
being in the plane of the paper. Let D, E be the centres of the small 
circles, PAQ and RAS, of which the sph. radii are the arcs BA, CA 
respectively and of which the diameters PQ, RS in the plane of the 
meridian intersect in F, 
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Let K be the mid-point of the arc BC, so that IK bisects u BIC. 
Then in projecting eqni-sectionally with respect to the planes of the 
horizon and the equator we have to draw two st. lines pari, to IK. The 
projections on the plane of the horizon are shown in the figure as they 
would appear when that plane is rotated about the north-south line 
nntil it coincides with the plane of the paper. 

Let a, P, T, 5 denote the projections of A, D, E, F. 

Then, in the A a^T, 

a r = AE = ES, a p = AD = DP, 

4. r = L AEF, 4. p = 4. ADF, 
and since l AFE = 90®, .*. a8 is perp. to pT. 

5. Now,'A,B,C and a,6,c being the angles and sides of the 
spherical triangle ABC, the angles and sides of the plane triangle 
apr are connected with them by relations which -are obtained as 
follows : — 

4.p = 4.ADP = 4.B,(i); 4.r = 4. AES = lC, (ii); 

Ta * AE = sin CIA = sin 6, (iii) ; 

P# »* AD = sin DIA = sin c, (iv). • 

Also, IT * IE tan lET = cos 6 tan— , (v) » 

2 

IP «= ID sin IDP/sin Dpi 

= cos PID sin BIK/cos CIK = cos c tan (vO ; 

whence, PV * (cos 6 + cos c) tan (A) 

6. The diameters PQ, RS of the small circles PAQ, RAS 
intersect in F. Let IK intersect RS in G and PQ in H. 

Then, the equi-sectional projection of AF is a8, 
and a<f is perp. to PT. 

Also, the A FGH is isosceles, so that 

4. HGF = L GHF = 90® - •|-,and GH « 2 FG sin 

Now, GH “IH — IG = (ID— IE) sec ■ (cos c — cos &) sec-^, 

2 2 

FG sin a = 2 FG sin ~ cos = GH cos = cos c— cos 6. 

But FG projects into 18 equi-sectionally ; 

.*. 18 sin a = cos c — cos d . . . . (B) 

Again, 

18 (l — cos a) “ 18 sin a tan ~ =* (cosjc — cos b) tan— 

2 2 

“ ip r- IT, by (v) and (vi) 
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I® (1 + COS o) = 2 18 - 18 (1-COS a) - 2 18 - Ip+IT 
= (IT + 18) - (ip- 18) 

- r8 - 80. 

From B, by division, we get 

(T8 — 80) tan — = cos c — cos 6 (C) 

8. The results (A), (B) and (C) proved above form the basis of 
the geometrical methods of solution of spherical triangles presented 
below. In describing the methods, to avoid confusion^ I suppose that 
the given spherical triangle has not more than one of its given sides 
greater than a right angle and whenever such a side exists^ I take it 
as the side denoted by a. It can be easily shown that this supposition 
does not limit the scope of application of the method. If for instance 
two of the given sides are each greater than a right angle, we may 
apply the method to the colunar triangle. The following considera- 
tions also will be of use in the application of the method. 

From (A), Tp = (cosh + cos c) tan^ = n+ip. 

■M 

Hence, always supposing as drawn from left to right, ' we 
have ; — 

if 6 < 90^ and c < 90^, I lies between ^ and T ; 

if 6 > 90^ and c < 90^, I lies to the left of V ; 

and if 6 < 90^ and c > 90^, I lies to the right of p. 

Also from (B), I 8 sin a = cos c — cos b. 

Hence, 18 being supposed positive when 8 lies to the right of 
I, we have : — 

if 6 < 90^, c < 90® and 6 > c, 8 is to the right of I ; 

if 6 < 90®, c < 90® and h < c, 8 is to the left of I ; 

if h > 90®, ci< 90® and 6 > c, 8 is to the right of I ; 

and if h > 90®, c > 90® and 6 < c, 8 is to the left of I ; 

whence, if 8 is to the right of I, h > c, 

and if 8 is to the left of I, 6 < c. 

9. In making the constructions to be described, one is supposed 
to be provided with (besides the ordinary geometrical instruments) 
a Quadrant XOY of a circle of unit radius ( = 100 mm, say) drawn 
on a plane surface ruled with two sets of lines respectively parallel 
to OX and OY. The arc XY must be graduated in degrees, and the 
Quadrant should be fitted with a revolving radius, ( either a piece 
of fine thread or a straight metal edge.) 

In the diagrams, the following notation is used throughout : — 

marks on XY corresponding to sides a,6,c, of AABC ; 

4o. do, and \b ; 
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Iftn^fty projections of afi^c on OX ; 

\ intersections of the ordinates alfintfiti with Og and 
) Oh respectively. 

Further, we shall denote the ordinates^ of afi^a^b^ etc. by (a), (6) 
iaf),(b'), etc. ; so that (a) = al, {a') - and so on. 

The use of the Quadrant is essential in the constructions. It is 
to be used for three purposes : — 

(i) Noting marks on XY corresponding to given angles and 

vice versa. 

(ii) Noting marks on XY corresponding to given projections 

on OX. 

(iii) Noting lengths of ordinates. 


10. Case I, Given a:,6,c, to find A,B,C. 



Solution : — Construct A such that 

pi- = (6') + (c'), Ta = (6), aP = (c). 

Also, construct Aa'p'r, with a',P' on I’a, Vp respectively, 
such that rp' = {a), To! = (a") + {c'% 

Then, A = z-Ta'P', B = LaPr, C = ^pia. 
Proof: — In the AaPV, 

pT = (60 + (cO — (cos6 + cosc) tan 

Ta =» (6) = sin b, and a^ = (c) = sin c. 

By (A), B = /.apr, C = ipTa. 

Also, in the A a'P'T, 

Ta' » (a") + (c") » (cosa + coso) tan—, 

TP' = (<j) s sina, and c PTa * C. 

• • By a relation similar to (A), A ■ 4.Ta'P'. 
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[ In the diagram, we have : — 

Given, a = 70° 15', b = 49° 30', c = 38°45', 
we find, A = 110° 45', B = 49°, c = 38° 30']. 

Case II. Given A,B,C ; to find fl,6,c. 

Solution : — Solve, as in Case I, the polar A of ABC. 
11. Case III. Given a,b, C ; to find A,B, c. 



Solution : — Construct AaTI, such that 

Lari = C, ri = (6'), ra = (6). 

Draw ah perp. to TI produced if necessary. On Oa in the 
Quadrant, make Op = 15, and on OX mark oS mn = (p) to the right 
or left of m according as 5 is to the right or left of I. Then, if no is 
the ordinate at n to the arc XY. 

c = the angle given by the graduation mark c. 

Now, construct As ac^V and a'^'V, by taking 

10 = (c'). rp' = (a), Ya' « (a") + (c"). 

Then, A = LTa'P', B = La^T. 

Proof '. — Oft = Ofw + mft = Om + (p) 

*“ cosh + 15 sin a 
Hence, cosc = On, which gives c. 

Rest of the proof is the same as in Case I. 

[ In the diagram, we have. 

Given a - 76° 30', b = 50° 15', C - 34° 15'; 
we find A ■ 121° 30', B = 42°, o “ 40°. ] 

Case IV. Given A,B, c ; to find a,b,C 

Solution : — Solve as in Case III the polar triangle of ABC. 
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Fig. 5. 


12. Case V. Given 6, c, B ; to find A, C, a ; (c> 6). 

Solution : — Construct A a PT, such that 
L P = A B, = (c), aT = (6) ; (ambiguous case). 

Suppose we get two solutions, viz. As a^Ti and aPTs* 

Note u on OY such that Ou = nm^ and note q on the ordinate 
at u such that up = pi’i and uq = pif* 2 . Note now the points gs and 
gi where and Oq cut arc XY. Then 

ai = 2 the l marked by gi and Ci = L pVia. 

Also, ^2 = 2 the L marked by and - l PTaa. 

To find Alt Ait now proceed as in case L 

Proof : — If aB be perp. to PTiTa, then by property (C) 


nm - cos b — cos c = (Bp — VB) tan 

Now Tli is -f ve or — ve according as S lies to the right or left 
of r; also hTi = T,tl. 

For AapTfu nm = (jp + tan ^ = r,p tan 


and for A aprj, «m = ( «p - r,B ) tan = TiP tan 

2 u 

• for. wm Ou . ^ ^ ai nm Ou . 

.. tan-;^ss— « — tangi; tan « to 

2 ^ip uq 2 Tip up 

Hence the given construction for ai and a 2 . 
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[ In the diagram we have 

Given b = 50® 45', c = 69® 15', B = 44® 30' ; 

we find Ai = 25®t45', Q = 122® 30', a, = 29® O' 

As = 115® 30’, Cj = 57® 30', as = 95® 15']. 

Case VI. Given B,C, 6 ; to find a, c, A. 

Solution ; — Solve as in case V the polar A of ABC. 

The formulae (A), (B), (C) may be used to derive the usual 
fundamental formulae of Spherical Trigonometry ; also proofs of the 
geometrical constructions given above may be obtained by using the 
ordinary formulae, but are somewhat lengthy and unnecessary here. 



AN APPROXIMATE CONSTRUCTION 
FOR AN ANGLE OF 40® 

By 

V. M. TELANG. B. A. 

The following very elegant and simple method of approximately 
constructing an angle of 40® is given by me in the Indian Mathematical 
Society’s Magazine, January, 1933. 

Take a circle ABC. AB is the diameter and C the midpoint of Arp 
AB. With centre C and radius = i AB cut arc CB at D. Join 

A 



BD and measure BE = BC. Then the angle BAE = approx. 40®. 

For let AB = 2a, then BC = a -^2 and the angle ABD = 75®. 
Hence if l BAE = d. 

sin& _ sin (75® 4- <?) 
a'/2 2a 

This gives & = 39® 24' approximately. 

This construction amounts practically, to the construction of a 
A of sides 2a, a V2 and the included angle 75®. 

Another construction to a better approximation may be ^veq 
qs foPow^. 
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lUce a triangle ABC rt. uldaXC with sides a and 



BC “ a. Measure CD » of a. ITiis means divide CB into 25 
parts and take 17 parts upto D. Then the 

angle ^ = tan*^ / a ) = 30®and the angle S = tan** 

= 40® approximately. 

This construction is better as it gives the result correct to vrithin 
two decimal places. This latter construction is not also inconvenient 
from a practical standpoint if 25 divisions of a scale are used as the 
starting length. 



NEW LIGHT ABOUT AN ANCIENT INDIAN 
ASTRONOMER’S FIRST POINT OF THE ECLIPTIC 

By 

A. E. PALKAR 
Rajaram College^ Kolhapur. 

(Synopsis : — For the last hundred years or more, the Western 
scholars are of the opinion that the Indian astronomers calculated the 
places of the planets, the sun and the moon from zeta-Piscium* 
Amongst the Indian astronomers of the present generation, there is a 
sharp controversy over this point. In this thesis, it is definitely shown 
by means of new circumstantial evidence that one of the ancient as- 
tronomers namely Ganesh Daivadna did not hold ^ Piscium as the 
first point of the ecliptic. Also it is proved incidentally that alpha- 
Orionis is the principal star of Ardra). 

Mr. John Bentley, a member of the Asiatic Society published in 
1823, a treatise entitled “Historical View of the Hindu Astronomy**. 
In this book he had advocated many of his theories ; one of these being 
that C Piscium is the starting point of the ecliptic according to ancient 
Hindu astronomers. Since his days, there has been a sharp contro- 
versy amongst the Indian astronomers about their starting point of the 
ecliptic. 

There is one important difference between the Western and Hindu 
astronomers about the method of calculating the longitude of a celestial 
body. The Western astronomers calculate the longitude of a heavenly 
body from the cutting point of the equator and the ecliptic. But the 
Hindu astronomers have been in the habit of calculating the longitude 
of a celestial body from some fixed point. A few centuries after 
the Christian era, this method of determining the longitude of a 
body from some fixed point came into vogue in India. The exact 
date, when this method was first used by the Hindu astronomers is 
not known. It is supposed that in 444 of the Shaka era ( t. e., in 522 
A. D.) the cutting point of the ecliptic and the equator (^.e., vernal 
equinox) and the Hindu astronomers’ starting point on the longitude 
circle coincided. But no definite opinion can be expressed about this 
date. I have determined the view of Ganesh Daivadna who wrote his 
famous treatise “Grahalaghava” in 1520 A. D. This book is so 
widely used and studied by the Hindu astronomers that the more an- 
cient treatises of the Hindu astronomers such as Aryabhata Brahma- 
gupta, Lalla & etc, have been superseded on the major portion of th^ 



230 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Hindu continent. One of the striking features of this book namely 
Grahalaghava as compared with the more ancient books on the same 
subject is that the places of the planets, the sun and the moon can be 
calculated without the use of trigonometrical functions. In order to 
understand the usefulness of Grahalaghava to ancient Hindu astro- 
nomers one must pay attention to the following two handicaps to which 
they were subject : (i) In those days the Hindus had the tables of 
the sine of angles difiering by 3? degrees, and {ii) ail multiplications and 
divisions had to be done without the use of the logarithmic tables. 
The calculating machines of the present generation would have been 
to them a veritable Aladdin’s lamp!! Hence it was very tedious and 
troublesome to them to calculate the places of the planets etc., by 
means of the methods advocated by the still more ancient Hindu as- 
tronomers such as Aryabhata, Brahmagupta etc. 

It is definitely known that Keshava Daivadna, the father of 
Ganesh Daivadna was also a great Hindu astronomer and that his son 
Ganesh Daivadna had studied astronomy under his father’s tutorage 
and that both the father and the son had taken numerous observations 
of the' stars and planets. After taking into consideration all these 
facts, we can safely draw the inference that Ganesh Daivadna must 
have definitely fixed upon the starting point of the ecliptic for his 
Grahalaghava. If it can be ascertained that his starting point was not 
C Piscium, some definite insight about the opinion held by the Hindu 
astronomers of his period will be available to us. 


Now one outstanding feature of the ancient Hindu astronomers 
is that they did not, as a rule, give the observations and the exact date 
of those observations. If they had given the exact date and the obser- 
vations taken by them, it would have been very useful to later genera- 
tions. Though the ancient Hindu astronomers did not give their 
observations with the dates, they introduced many “ Bija-sanskars ” or 
corrections into the current methods of their times. But these correc- 
tions cannot, as a rule, be used in deciding the debatable point of C 
Piscium. As neither the observations nor the corresponding exact 
dates are known, it is not possible to guess anything with certainty, 

I have come across a certain passage of Ganesha Daivadna occur- 
ring in Muhurta Sindhu : — 


StlTSSIM 3^: ^ 






I 



kEW LIGHT ABOUT AN ANCIENT INDIAN ECLIPTIC 


231 


filts^rrsRpiT: ^ 

T^rrsewr ffi^pjiT ^HtsfssRMrpr: ii ii 
JTsiTf^ 

srraT q^^iqitaiisrs’T gini: qiwiswg^ HT i 

ii ^ ii 


Translation : — “When the nakshatra Aswini comes on the meri- 
dian, the rising point of the ecliptic is 102^; in the case of the 
nakshatra Bharani it is 112^; that in the case of the nakshatra Kritika 
it is 120^ ; that of Rohini 140® ; that of Mrigashirsha 153® ; that of 
Ardra 156®; that of Punarvasu 183®; that of Pushya 196®; that of 
Ashlesha 197®; that of Magha 217®; that of Purvafalguni 232®; that 
of Uttaraphalguni 240® ; that of Hasta 251® ; that of Chitra 263® ; that 
of Swati 277® : that of Vishakha 291®; that of Anuradha 305®; that of 
Jeshta 312®; that of Mula 327®; that of Purvashadha 345®; that of 
Uttarashadha 351®; that of Abhijit 354®; that of Shravan 12®; that of 
Dhanista 28® ; that of Shatataraka 61® ; that of Purva Bhadrapada 66®; 
that of Uttara Bhadrapada 74® ; and of Revati 94® ; . This is stated 
by Ganesh the son of Keshava Daivadna ; and these figures will be 
true in the case of a place having four “Palabha® {i,e., having the 
latitude of 18® 26'); but at other places, there will be small differ- 
ences/* Now the date of this author’s widely known and circulated 
book of Grahalaghava is 1442 of the Shaka era {i. 1520 A. D.) and 

he must have made the above mentioned observations prior to this 
period. Now as these are the observations about fixed stars and not 
about the planets, even a diflference of some 20 years would not amount 
^o even 1/3 of a degree due to the precession of the equinox. The as- 
cending point of the ecliptic is to be observed on the eastern horizon 
at a place having four palabha i, e., a place having the latitude of 18® 
26' 6". Nandigram or Nandagaum, the native place of Ganesh Dai- 
vadna has the latitude of nearly 18® 26', and so we are certain that he 
obtained the figures mentioned in the verses by actual observations. 

Out of the 28 stars, mentioned in his verses, only those can be 
relied upon which were near the celestial equator. The necessity of 
this condition can be explained thus: a star which has much declina- 
tion towards the north will appear to stay for a longer period on the 
meridian “ belt ** and a star having much southernly declination will 
appear to move rapidly on the meridian “ belt ’*, Secondly the point 
of the ecliptic which will be ascending when a particular star is on the 
meridian should not make a very large angle OE* ; otherwise the points 
on the ecliptic will not be rising with the same speed ( t . e. angular 


^ The an|^e of the rising point of the ecliptic with the East-West line. 
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motion per unit of time ) as the star on the meridian. By meridian 
belt ”, I mean a small strip of the sky made up by two parallel 
circles at a very small distance ( say i degree ) on either side of the 
meridian. The stars will appear to be on the meridian circle to an 
observer with rudimentary instruments when they are within the 
meridian “ belt 

Hence these two conditions are absolutely necessary if we have to 
use the data given by Ganesh Daivadna with confidence. 

It is certain that he must have taken his observations either with 
primitive instruments such as Ghatika ( Indian w^ater clock), Nalika- 
yantra (the Indian astrolabe) etc. or by simple observations. For it is 
known that the chronometer or the telescope or other modern instru- 
ments which can give very accurate results were unknown to Indian 
astronomers of those days. The Indian astronomers drew their conclu- 
sions about the apparent motion of the planets etc. by taking a large 
number of observations with simple instruments, for a long period. 

Now when the criteria-namely the star on the meridian as well 
as the rising point of the ecliptic should be very near the equator-be 
applied to the 28 stars quoted in the above mentioned verses, two only 
can be selected out of the 28 stars and the rest must he refused* 
These two are Ardra and Shravan. 

But about the principal star of Ardra there is some difference of 
opinion. Mr. John Bently and Raobahadur Chhatre were of the 
opinion that the principal star of the Indian lunar mansion Ardra is 133 
Tauri. But authorities like Colebrooke, Whitney, Burgess, Bapudeo 
and Ketkar are of the opinion that Alpha Orionis is the star of Ardra, 
while Dikshit alone held the view that Gamma Geminorum is the 
principal star. No reliable inference can be drawn unless this difference 
of opinion be settled with certainty. So I shall examine the opinions 
of these persons. 

Now these different opinions arose because Bentley, Chhatre and 
Dikshit supposed that a Orionis is a star comprising the lunar mansion 
(nakshatra) Mriga (deer). But if we take into consideration that the 
proper names of that lunar mansion is Mrigasheersha (head of the deer) 
and not Mriga (deer) alone, then there can be no difficulty in assigning 
a Orionis as the star of Ardra. Bentley and Chhatre took 133 Tauri 
as the principal star of Ardra which is much removed towards the 
north of Orionis. But Dikshit could not acquiesce himself with 133 
Tauri which is of 5*2 magnitude. Hence he chose T Geminorum 
which has the magnitude of 1*9. 

Again it should be noted that those lunar mansions ( nakshatra ) 
which are constituted by a single star cannot have a star like 133 
Tauri, the magnitude of which is 5-2, e. g, (t) The nakshatra Chitra is 
composed of one star namely the Spica and the Spica is of 1*2 magnitude. 
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(«) The nakshatra Swati is made up of one star namely the Arcturus 
& the Arcturus is of 0*2 magnitude. Therefore, the only star of Ardra 
cannot be 133 Tauri the magnitude of which is 5*2. It may be noted, 
in addition, that stars of the 5th and 6th magnitude are only visible 
when the sky is quite clear and also when the bright moon is not in 
their vicinity. Again it is worth noting that Bentley expressed with 
great diffidence his view that 133 Tauri is the star of Ardra. For on 
page 104 of “ Historical View of the Hindu Astronomy ” he placed 
the sign of interrogation after 133 Tauri. So when it is known that 
Bentley himself is not confident about 133 Tauri and that scholars like 
Colebrooke, Whitney, Burgess, Bapudeo and Ketkar are of the opinion 
that a Orionis is the star of Ardra, we can very safely set aside 133 
Tauri. The opinion of Dikshit will be scrutinised at the end of this 
essay and it will be proved there that he was quite wrong in assuming 
T Geminorum as the star of Ardra. 

It is also worth noting that all the ancient Indian astronomical 
works such as Nakshatra Kalpa, Vridhagargiya-sanhita, Varaha-mihir, 
Khanda-Khanyaka, Ratna-kosha of Lalla, Shakalyabrahma-sidhanta, 
Ratnamala of Shripati, Muhurta-mala, Muhurtachitamani, etc., unani- 
mously say that the lunar mansion of Ardra has only one star. Also 
the following verse known under the name of Mulanusari-sphuta says 
that the lunar mansion of Ardra is like mani (jewel) 

(Meaning: — Mrigashirsha has three stars of the form of the 
mouth of a deer, Ardra has one star like mani i.e. jewel, Punarvasu 
has four stars like a house, Pushya has three stars like an arrow.) 
So a Orionis which is of *3 to 1*1 magnitude must be the only star of 
Ardra to sparkle like a jewel and the star 133 Tauri which is of 5*2 
magnitude can never possibly be the star of Ardra. 

Now let us find out by calculations the rising point of the ecliptic 
at the time of Ganesh Daivadna when a Orionis used to come on the 
meridian at a place, the latitude of which is 18^ 26'. On the 1st of 
January 1920, the R. A. of a Orionis is 87^ 42' 49" and the declination 
is North 7^ 23' 33". The obliquity of the ecliptic is 23^ 26' 54". 
By changing these co-ordinates, we get : — 

Longitude = 88"^ 59' 51" & 

Latitude = 16^ l' 58" South. 

Also in 400 years the precession of the equinox — 

« 50-26" X 400 
«5''35' 4" 

Therefore in the days of Ganesh Daivanya, the longitude of a Orionis 
is got by deducting 5^ 35' 4" thus 

DD 
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88® 59' 51" 

5® 35' 4" 

83® 24' 47" = long, of a Orionis. 

But the latitude of a star remains the same. 

The corresponding R. A. for a Orionis having the longitude of 
83^^ 24' 47" and the latitude of 

16^ 1' 58" is 82"" 18' 3". 

Now 400 years ago when the star a Orionis having the R. A. of 
82^ 18' 3" came on the meridian, the point of the ecliptic on the 
eastern horizon will be 172^^ 40' 6" and the angle OE (i. e, the angle 
made by this point with the East-west line will be only 3^ 2' 8"). 

Now it may be noted that Ganesh Daivadna did not know the 
correction for the refraction. I'herefore this correction must be 
added : So 

172^ 40' 

O'" 33' 

173^ 13' 

Therefore 173^^ 13' will be the apparent ascending point of the 
ecliptic on the eastern horizon. 

It must be specially noticed that, I have followed this tedious 
process of twice changing the co-ordinates and then finding out the 
rising point of the ecliptic instead of using the easy method of the 
the annual variation. For a period of 400 years, the figures for annual 
variation are not reliable and hence these cannot be used in the 
present case. 

Now it will be seen that the apparent rising point of the ecliptic 
is 178i during the days of Ganesh Daivadna. But in the verses 
quoted from “ Muhurtasindhu,” it is said that the rising point of the 
ecliptic is 156^ when a Orionis comes on the meridian. Therefore 
deducting 156^ from 173} we get I7l^. This must he approximately 
the distance according to Ganesh Daivadna between the true vernal 
equinox of those days and the Hindu astronomers’ starting point 
of the ecliptic. But in those days ^ Piscium was at a distance of 
13*1 from the vernal equinox. 

I have already noted that Ganesh Daivadna and Keshava 
Daivadna his renowned father and preceptor in astronomy had made 
that science their lifelong study and occupation. It may be noted 
also that Ganesh Daivadna’s views were accepted by his immediately 
succeeding generations. Thus his treatise superseded the works of 
ancient authors for calculating the places of the planets, the sun and 
the moon. Hence it is settled that Ganesh Daivadna who had taken 
actual observations was of the opinion that the Hindu astronomers’ 
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starting point on the ecliptic is some point other than ^ Piscium and 
that this point is at a distance of about 17^ from the vernal equinox. 

I shall give another corroborative evidence. 

In the case of the lunar mansion Shravana, it is unanimously 
admitted that a Aquilae is the principal star. The R. A. of a Aquilae 
or Altair is 296^ 42' 42'' on the 1st of January 1920 and the declination 
is North 8^ 39' 22". The obliquity of the ecliptic is 23^ 26' 54". 
By changing these co-ordinates, we get 300^ 38' 52" as the longitude 
of a Aquilae and the latitude of it is 29^ 14' 28" North. The preces- 
sion of the vernal equinox in 400 years is 5^^ 35' 4". Therefore the 
longitude of a Aquilae must be 295^ 3' 48" in the days of Ganesh 
Daivadna. The latitude remains the same. Now by again changing 
the co-ordinates we get the R. A. of a Aquilae to be 291^ 52' 35". 
This was the R.A. of a Aquilae in the days of Ganesh Daivadna. 
When this star came on the meridian at a place having the latitude 
of 1 8^ 26', the ascending point of the ecliptic on the eastern horizon 
was 27^ 27' 18" and the angle OE was 11^ 9' 49" ; and by adding 33', 
the correction of refraction, we get 28^^ O'. But Ganesh Daivadna 
says that the rising point of the ecliptic is 12^. Hence the distance of 
the vernal equinox from the Indian astronomers* starting point on the 
ecliptic was 16^^ O' in the days of Ganesh Daivadna. 

In the case of the lunar mansion Ardra, this distance was found 
to be 17] so there is a difference of 1^ degrees. But this difference 
can very easily be accounted for. Firstly the angle OE in the case of 
Shravan {tx,, a Aquilae) is lT‘ which is rather large and in the case 
of Ardra [ix., a Orionis) this angle is 3^ only. Secondly Ganesh 
Daivadna had to take his observations with the help of rudimentary 
instruments. Therefore it is but natural that small discrepancy is 
very likely to arise in noting the ascending point of the ecliptic 
which makes such a large angle OE of 1 However it is not at all 
necessary to enter into minute details whether 17| or 16 is the more 
correct value. Even with either of the value namely 16 or 17^, it 
proves that Ganesh Daivadna and his contemporaries did not think 
that Piscium was the starting point of the ecliptic. 

Finally the case of T Geminorum advocated by Dikshit will be 
considered. 

This star may be similarly treated as was done in the case of 
Orionis and a Aquilae and the rising point of the ecliptic, may be 
found out when T Geminorum came on the meridian in the days of 
Ganesh Daivadna. It will be found after the calculations that the 
rising point of the ecliptic was 182i. This value is inconceivably 
wrong with the circumstance of the case. Because if T Geminorum be 
accepted, then in the days of Ganesh Daivadna, the distance between 
the Hindu astronomers’ starting point and the vernal equinox of thos§ 
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days amounts to 26i. This absurd result cannot be got by rudimentary 
instruments or by even bare observations of the eye alone 1! And 
hence T Geminorum cannot possibly be the star of Ardra. Dikshit 
was led to think that a Orionis cannot be the star of Ardra, because 
it is part of Mriga (deer) and hence some other star of first or ^cond 
magnitude near about a Orionis should be the star of Ardra But as 
already pointed out Mrigasheersha ( head of the deer ) and not Mriga 
(deer) is the proper designation of the lunar mansion preceding Ardra. 

Conclusion : — > 

This method which is based upon the actual observations of 
Ganesh Daivadna, does not require the exact date of the observations 
obtained by him. A difference of even 25 years will produce at the 
most a change of 1/3 degree. Also the observations are free from any 
prejudice as there was no bitter controversy in his days about the 
starting point of the ecliptic. He must have adopted the view as 
was then prevalent throughout the major Hindu continent, with some 
minor changes of his own. Also these observations are of the nature 
of circumstantial evidence. Hence they are important in giving an 
insight about the opinion of Ganesh Daivadna and his contemporary 
astronomers about their starting point of the ecliptic. They held 
impliedly that Piscium is not the starting point of the ecliptic and 
that this point was at distance of about 16i±J degrees from the vernal 
equinox of their days. The quantity i degrees is introduced from the 
fact that the correction for refraction was never detected by the 
ancient astronomers ; therefore I have taken i degree as the value of 
“ probable error 
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We are living in the twentieth century, a century in which science 
has made a most extraordinary prepress in all directions. Of all the 
investigations made during the last 20 or 30 years those made in the 
science of dietetics will hold a no mean place, for they have a vital 
bearing on the improvement of the human race. The conclusions to 
which Major-General Sir McCarrison and other workers in the 
same field have come as a result of their investigations on food, 
have been most far-reaching and have given a new hope to man. 
He is now no longer helpless as before when he was under the 
false notion that climate was the principal factor in influencing the 
health and growth of the body. McCarrison has conclusively 
proved that it is not so much the climate as food which plays a 
vital part in producing a strong healthy man or a weakling suffering 
from all sorts of ailments. Climate one cannot control but food 
one can and therefore it is that a new world of hope and cheer 
has opened out before man inasmuch as it is completely within his 
power to maintain good health and efficiency and improve his race by 
taking advantage of the latest researches on dietetics. 

If science has shown what a powerful weapon the knowledge 
about food is in the hands of man for making the race healthy, 
strong, physically fit and efficient what steps should be taken to 
bring about this result in a country like ours where an epidemic 
like influenza can sweep off, at one fell swoop, more people in one 
year than the great war had done in four years, showing how low 
the vitality of the people and their resisting power against disease 
must be. An important advance would be made if well-balanced 
dietaries catering to all tastes and suitable to all purses were 
prepared. India is a poor country and therefore the dietaries must 
be very cheap. It is, therefore, very Inecessary to make investigations 
to find out cheap but at the same time nutritious substitutes of food 
materials to replace the costly ones. India is, again, a country so vast 
and varied in respect of climate, altitude and soil that it is in a position 
to produce successfully every variety of grain, millet, bean and other 
food materials. Every effort must, therefore, be made to grow in our 
country food-stuffs of our own and other countries which have been 
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found by experiment and experience to satisfy the physical, chemical- 
bio-chemical, physiological and economical tests e.g., soya bean, ( vide 
page 253 ). 

This naturally brings into prominence the importance of establish- 
ing Institutes of Nutritional Research in every Province in a big 
country like India and directs our attention to the intimate connection 
they should have between the Agricultural Departments on the one 
hand and the Industrial Centres on the other. To the former they 
would suggest problems of research such as that of studying the best 
conditions under which a food-stuff like Soya bean can be grown in our 
country and to the latter they would suggest the need of doing propa- 
ganda work among the industrial population for a large use of certain 
food-stuffs which have been found to be best and of making an adequate 
provision for their supply at a very cheap rate and in an unadulterated 
form. They would also be helpful in preparing the dietaries mentioned 
above. 

It is to the important investigations on food-stuffs carried out by 
F. Gowland Hopkins in England, by Osborne and Mendel, McCollum 
and Davis in America and by E, Abderhalden in Germany that we owe 
our present knowledge of the new values of nutrition and the new 
standpoints in the study of nutrition. It is to the investigations of these 
men and particularly to the researches carried out by McCarrison in 
India on the Indian food-stuffs and their bearings on health and disease 
and physical efficiency that I shall refer, now and again, in the course 
of this article, to show how they vitally affect the question of the 
improvement of the human race. 

Major-General Sir McCarrison, Director of Nutritional Research 
at the Pasteur Institute, Coonoor, South India, in the evidence he gave 
before the Royal Labour Commission three years ago made the 
following memorable statement on the relation of food to the physical 
efficiency of Indian workers : “ * The level of physical efficiency of 

Indian workers is, above all else, a matter of food. No other single 
factor, race, climate etc. has so profound an influence on 
their capacity to sustain arduous labour and prolonged muscular 
exertion. Nowhere in the world is this outstanding influence of food 
more conspicuously illustrated than in India. As we pass from the 
North-west regions of the Punjab down the Gangetic Plain to the 
coast of Bengal, there is a gradual fall in the stature, body-weight, 
stamina and efficiency of the people. In accordance with this decline 
in manly characteristics it is of utmost significance that there is an 
accompanying gradual fall in nutritive value of the dietaries, and more 
especially in the average level of protein metabolism attained by the 
people of the Punjab, United Provinces, Behar and Bengal.’ Lt. 
ColD.McCay of the Indian Medical Service reached these condtisioi^ 
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some 20 years ago as a result of his nutritional researches ; my investi- 
gations have served to confirm their accuracy. This decline in physical 
efficiency extends also to inhabitants of the Southern and Western 
parts of the Indian Peninsula. It depends almost entirely on the 
gradually diminishing value of the food with respect to : 

A. The amount and quality of its proteins. 

B. The quality of the cereal grains forming the staple article of 
the diet. 

C. The content and the quality of the fats in food. 

D. The vitamin and the mineral content of the food.” 

The same idea gains further support by the evidence adduced to 
solve the following questions : Is it because of the preponderating 
race diet that the Japanese, the Chinese, the Javanese and other 
oriental races are short in stature ? Again, is it because the Polynesians, 
the Northern Europeans, the Sikhs, the Punjabis and the Pathans hit 
upon a dietary conducive to greater growth that they are taller in 
stature ? Let us examine the evidence on the subject. 

It was found by Japanese Scientists that by changing the dietaries 
of certain school-going children the children who received a diet aug- 
mented by food used by the taller races were found to be several 
inches taller and several pounds weightier than the children who were 
fed on the normal diet of the country. 

There is a German proverb which says ‘ Man ist was er isst * 
( a man is what he eats ). This view was further confirmed by ex- 
periments carried out on rats. The rat is an excellent animal for 
purposes of these experiments. They are both vegetarians and carni- 
vorians and as their metabolic processes resemble those in man the 
effects of food upon rats are often analoguous to those upon men. 
Again, *the young of these animals grow and breed rapidly and medical 
scientists are therefore able to observe the changes taking place in 
their organisms within a few days or weeks at the most and conse- 
quently to draw accurate conclusions from experiments carried out on 
them under experimental conditions. 

In the discussion of the question on the relationship between 
climate, food and soil on the one hand and physical efficiency, health, resi- 
sting power against disease, capacity for endurance and hard work etc,, 
On the other it was difficult to decide which of the three factors climate, 
food or soil played the most important part. This question was very 
ingeniously solved by McCarrison by selecting Coonoor, a beauti- 
ful spot on the Nilgiri Hills, 6000 feet above the sea level, reputed for 
Its salubrious climate, as the station for his classical experiments and 
by the strictly scientific conditions under which ]^e carried them out. He 
bad the following factors constant for all his experiments, viz. climate 
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atid ioit; the only factor which he varied was food. McCarrison 
as a result of the experiments made under the above-mentioned 
conditions was able to come to some most important and far-reaching 
conclusions as to the effect of food upon the health, stature, stamina, 
physical efficiency, etc. of the rats ; for food was the only factor which 
he varied, keeping all other factors constant throughout the experi- 
ments. He did not arrive at these conclusions by making one or two 
experiments but a large number extending over a period of three years 
over hundreds of rats all of which pointed to the same conclusion* 

Relative Values of the National diets of India. 
Diagram 1* 



Graph to show growth in the weight of rats during the experiments in 
feeding on the diets of different races. 

In one of the classical experiments devised by McCarrison 
to find out the nutritional values of the diets of different Indian races 
he fed rats on the dietaries of the following races, viz. Sikhs, GurkhaSi 
Marathas, Pathans, Kanarese, Bengalis and Madrasis and found that 

* By Courtesy of Major-Generfll Sir MoCarrIsoa 



Bv kind nf Mainr C\f*nf^ra\ Sir- PoV»<^r .ATf'r 



A\erage Specimens of coeonies of rats fed on the national diets of India 

Diagram 2 * 
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the percentage increase in body weight of rats fed on the Sikh diet 
after 80 days was the highest (60) while that for the Madrassi diet for 
the same period was found to be the lowest (18). Diagrams 1 and 2. 
give a vivid picture of the effect of food on the growth and size of the 
body. The Sikh and Madrassi diets which were given to the rats in 
these experiments are shown in Appendix A. 

The conclusions regarding the relative physical efficiency of the 
different Indian races arrived at by McCay and McCarrison 
have been independently confirmed by Prof. Vaidyanathan from the 
investigations made by him on the height, weight, chest and abdominal 
measurements of 51,186 Lives of Hindus from different provinces of 
India Assured with the ‘ Oriental Life Office.’ He states in his report^ 
“ There is no questioning the fact that the Punjabi is the best of all 
Indian types when the comparison is based upon weight given height 
and age.” The second place is given by him to the Hindus of the 
United and Central Provinces and Bengal. As regards the two 
remaining groups of Hindus, viz. the Madras Hindu and the Bombay 
Hindu he states ** There is no question but that these two classes carry 
the tail end of the whole Hindu Group.” 

In the second experiment devised with the same object McCarri- 
son fed rats on the habitual diet oi the poorer classes in Europe and 
compared it with that of the Sikhs. The results of the experiments 
were that the rats of the Sikh group were of much larger size with 
smooth coats and gentle demeanour while those of the European group 
were stunted in growth, had rough coats, a nervous disposition aud 
suffered severely from diseases of various kinds. These experiments 
show that change in national diets may change national characteristics 
in the future ; they also show the relative nutritional values of the 
national diets of different races. 

In the other experiments devised by McCarrison to find out 
the relationship between food and health on the one hand and food 
and disease on the otheri he observed the following conditions viz.^ he 
used the same animal houses, the same cages, the same scrupulous plea^u* 
liness, the same duration of exposure to the sun’s rays and under the 
same salubrious climate of Coonoor. In one series of experiments he 
took a community of rats and fed them on a well-balanced diet — 
diet similar to that eaten by certain races of Northern India, ampng 
whom are to be found some of the finest physical specimens of 
mankind”.* What was the result ? During the period of experi- 

1. Report on an * Investigation Into the Height, Weight, and 
mlnal Measurem^ta ’ of Lives Assured with the * Oriental Life Office ’ between 
the years 1914 to 1924 by L. S, Vaidyanathan, M.A,, FJ.A., Deputy Actuary pf 
the ‘Oriental Life Office’ and Professor of Acturial Science, the Sydanbam 
uf Commerce and Economics, Bombay. 

^ From an art^e by McCarrison on ** Food : The Foundation q| HeaUb**’ 
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mentation which extended over a period of three years there had been 
“no case of illness among these rats, no deaths from natural causes in 
the adult stock, and but for a few accidental deaths, no infantile 
mortality Both clinically and at postmortem examina- 

tions they have been shown to be remarkably free from disease. 
Disease and death have been excluded almost completely by minute 
attention to three environmental conditions viz,^ cleanliness, comfort 
and food”.^ In the other series of experiments he took different groups 
of rats and fed them on different kinds of diets which were ill-balanced, 
or in other words, were deficient or preponderating in one or more 
important constituents of food, faulty in one w^ay or another, containing 
too much of one thing or too little of another. As McCarrison 
wanted to learn how the foods eaten by the people of India are related 
to disease he took care to see that the materials of food which formed 
the various faulty dietaries given to rats under experimentation were 
usually those ordinarily used by the people of India. These were so 
combined as to form one-sided dietaries disproportionately rich in 
starches and carbohydrates and lacking in certain elements and comp- 
lexes necessary for normal nutrition. The results of these experiments 
were remarkable. Whereas the well-fed rats remained free from 
disease, the ill-fed rats showed the following morbid states both clini- 
cally and at postmortem examinations : “Pneumonia and other diseases 
of the lungs ; diseases of the nose and the passages leading from it ; 
diseases of the ear causing pus formation, adenoids, diseases of the eye 
which may lead to actual blindness ; diseases of the stomach and the 
intestines such as inflammation of the bowels and ulcers ; stone in the 
bladder and kidney and inflammation of the bladder ; premature birth 
of the young or their death in the mother’s womb ; diseases of the skin 
such as loss of hair dermatitis and abscesses ; anaemia ; dropsy ; enlarged 
glands ; goitre ; neuritis ; beri-beri ; disease of the heart. And when 
other animals, such as guinea-pigs, are improperly fed scurvy, decaying 
teeth, rickets or softening of the bones, colitis, dysentery and other 
diseases occur amongst thern”.*^ This shows that mankind in general 
suffers from ' one major disease— — and that many of the 
maladies from which it suffers arise principally from this cause. 

McCarrison found also some other peculiarities in which the 
ill-fed rats differed from the well-fed ones viz,^ that the former were 
often nervous and irritable and if they lived together in colonies, the 
stronger preyed upon the weaker while the well-fed ones were placid, 
good-tempered and tractable. These experiments on rats on a large 
scale and extending over three years as well as experiments made on 
other species of animals viz.^ guinea-pigs, rabbits, monkeys and 

1. From an article by McCarrison on *‘Food : The Foundation of Health/* 

2 / 
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pigeons undoubtedly showed that keeping all other factors the same and 
changing only one factor viz., food, the well-fed animals were practi- 
cally free from disease and ill-fed animals suffered from diseases of 
many kinds. It is reasonable therefore to assume that the human 
species would be no exception to this rule. 

The question which naturally arises out of these considerations is 
whether it would be possible to keep children practically free from disease 
as McCarrison was able to do in the case of animals. The answer 
is in the affirmative. It has been shown by Miss Margaret McMillan 
of the Nursery Schools, London, that ailments acquired by children as 
a result of faulty nutrition could be got rid of by proper attention to 
their diet. She writes in her book (The Nursery School 1930), “after 
the weakly and ill-conditioned children have been nurtured and 
properly fed by her for three or four years they are almost all cured of 
any ailments from which they may have suffered on their entrance to 
the school.” The most important conclusion which McCarrison has 
reached from the numerous experiments made by him on different 
species of animals for a period extending over three years is that faulty 
feeding is the cause of so many defects one sees in the building of the 
body and of so many ailments one comes across in children and that 
disease and physical inefficiency in later life are to be traced to these 
defects consequent on faulty feeding. 

There are many factors affecting the health and physique of the 
industrial workers ; of all these food plays the most important part. 
The Royal Commission on Labour in India 1931 draws attention at 
many places in its report to the important question of physique and 
dietary and the part played by defects of dietary. Writing about the 
cotton mill workers in liombay it states that ‘the low grade of physique 
among these people is largely due to poor constitutions from birth and 
to a deficient diet*. Writing about the cotton mill workers in Ahmed- 
abad it states that ‘the immigrants from Kathiawar, Rajputana and the 
United Provinces, who work in Ahmedabad, have a better physique 
than the local labour force, the variation again being due to differences 
in diet*. Writing about the Bengal Jute Mill workers it states that 
‘operatives from up-country are usually sturdier than the Bengalis and 
evidence indicates that the emigrant from North India ordinarily 
resists industrial fatigue well, his diet and constitution standing him in 
good stead’. Writing about the miners it states that ‘the satisfactory 
physique of the Santals is attributed to a better dietary and to the fact 
that they return regularly, often every week-end, to their village 
homes*. While reviewing the health conditions of the chief groups of 
Indian industrial workers it states that “impaired physique and defec- 
tive diet are, however, features common to numy and the severe handl- 
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caps td iiidtisttial devdlopment which these factors represent demand 
attention from all concerned.” 

The following examples taken from McCay’s book^ show clearly 
the relative productive capacity of the poorly-fed Indian and the 


better-fed English worker : — 

England 

India 

Operatives per 1000 spindles 

4-2 

28 

Operatives per 1000 looms 

43 

125 

Annual outturn of yarn per operative 

7736 lbs. 

4000 lbs. 

Weekly outturn of cloth per operative 

767 yds 

240 yds 

Working hours per week 

55^ 

80 

Working hours per year 

2775 

4120 


The above figures are pre-war figures. The working hours per 
week at the present day are 48 for England and 60 for India. 

The figures given by Arno S. Pearse^ when making a compara- 
tive statement between (l) a cotton mill in the Southern States of 
America and a first class cotton mill in Bombay both turning out the 
same kind of cloth and (2) an up-to-date Bombay mill and an Oldham 
Mill of the same size, are recent and very illuminating : — 



America 

Bombay 

(l) No. of spindles 

23000 

25000 

No. of looms 

800 

800 

Working hours per week 

60 

60 

No. of hands 

329 

970 

Production per man 

250-9 

81-6 


England 

Bombay 

(2) Production oer man oer hour 

6-4 

3-79 


In a statement made by the Ahmedabad Millowners’ Association 
to the Tariff Board in 1926 the following facts were mentioned : 

“ about the close of the last century whereas an 

operative in Bombay worked on an average only 40 spindles, his con- 
temporary in Italy worked 80 spindles, in Alsace 100, in Switzerland 
and Bavaria 150 each, or approximately four times as many as an 
operative in Bombay. The German operative worked during the same 
period 170 spindles approximately, whereas an operative in England 
on an average (in 1887 ) 333 spindles, or over eight times as many as 
an operative in Bombay ( 1895 ). There can be no comparison what- 
soever between the spindles managed by a single girl operative in the 
U. S. A. and those managed by an operative in Bombay. Bombay’s 

1. The Protein Factor in Nutrition ” by McCay (1911) 

2* " The Cotton Industry of Indie ” by Arno S. Peerse (1930) 
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'40 spindles per operative* would appear as a drop in the ocean before 
American’s 896 to 1200 spindles per operative.” 

Arno S. Pearse in his Report on the cotton Industry of India 
1930 gives the following figures : speaking about Japan he writes, 
“Operatives work as many machines as can be attended under fair con- 
ditions, actually upto three sides of a spinning frame and 5*5 looms per 
operative ( against one side and less than two looms in India ).” 

Though the wage per operative is much lower in India than in 
England and Japan yet the cost of production in India is much higher 
than in Japan and England ; this is principally due to the poor efficiency 
of the Indian operative ; this again is due, among other causes, to his 
frail constitution which results from his unsound feeding, and living 
under insanitary conditions. In calculating the outturn of cloth or yarn 
per operative in different centres one has to consider the counts of yarn, 
the type of machine etc ; it is, therefore, difficult to give comparative 
figures. But as regards the relative productive capacity of the Indian 
and English and Japanese operatives there are no two opinions that the 
output per operative in India is less than in England and Japan. 

If we now turn our attention to the yearly output of coal per man 
working in a coal mine which perhaps gives the best comparative tests 
of the capabilities of two classes of workers ( well-fed Europeans and 
ill-fed Bengalis ) we get the following figures ; — 

England 300 tons. 

Germany 243 „ 

Bengal 80 „ 

The physical conditions were all in favour of the Bengali and yet 
the result is an outturn barely 27 % of that of the European { McCay ). 

If we take the average outturn of bricks per day per man in 
Ahmedabad and compare it with that of the old-fashioned brick-maker 
of the United States of America we get the following figures : — 

U. S. A. India 

Average outturn of brick 
a day per man 450 262 

Take again the case of a young Bhutia woman of 18 years of age ; 
she is known to carry a load, of 200 lbs. over long distances and uphill 
tracts. To work 12 hours every day is not an unsual thing to a Punjabi 
Agriculturist.' This capacity for endurance and hard work depends 
largely, according to McCay, on the level of protein metabolism to which 
their food enables them to attain. The output of work in each case is 
in direct relation to physical efficiency which again is a result of the 
constitution of food. 


Vide Appendix C. 
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If the physical efficiency of a worker is, above all, a matter of 
constitution of his food as has been shown above and if the output of 
work is in direct relation to his physical efficiency it is not a matter of 
surprise that the output of our ill-fed Indian labourer is very small. 
If that is actually the case then what steps should be taken to 
increase his physical efficiency and consequently his output of work. 
Would the average Indian worker even if he possessed the means 
to provide himself with a diet which would satisfy his physiological 
needs actually spend his money on suitable food or know how to 
choose a well-balanced dietary? Very probably not. McCarrison 
puts forward a most important suggestion in this connection which 
deserves the most careful consideration of our industrialists and the 
directors and owners of our textile mills and other big works. He 
suggests that ‘where possible vrorkers be provided daily as part of 
their earnings with a properly constituted meal or that they receive 
part payment in kind in the form of food-materials,* The trouble 
involved in this would be more than repaid in the increased output of 
work. 

This proposal of providing a properly ‘constituted meal* to mill 
operatives is no longer in deliberative or experimental stage in Japan. 
It is gratifying to note that the mill authorities there supply food to 
practically all their workers ; all food supplies could be had 20 to 30% 
cheaper at the mill stores than in the town. The description given by 
Arno S. Pearse in his report on the Cotton Industry of Japan and 
China (1929) about the dining halls attached to the mills is worth noting 
by our millowners here. “ The dining halls are plain, specklessly 
clean, and the kitchens are like special factories. The food is carefully 
selected according to the latest Scientific caloric contents and supervis- 
ed by doctors.**^ 

The facts noted above show that stature, body weight, stamina, 
capacity for endurance and hard work, resisting power against desease, 
physical efficiency, output of work, — all these depend upon the 
dietaries of the different classes and races of men. The output of 


1. The proposal of opening big communal kitchens in mill area for the 
labouring population where only smokeless fuel would be used was made by the 
author of this paper as one of the remedies to diminish the smoke nuisance in 
the city due to domestic smoke at the Smoke Abatement Conference held in 
Ahmedabad under the Chairmanship of the President of the AhmedabadMunici- 
pality in 1931. It was gratifying to him to note that his proposal which was sup- 
posed to be impracticable was not only anticipated but actually successfully 
followed in Japan by the Mill authorities there. It was equally gratifying to him 
to note that a similar proposal of providing meals to the workers in the mills 
was made by Major-Gen. Sir McCarrison in the evidence he gave before the 
Royal Labour Commission in the year 1927 but from a different point of view 
to increstse the physical efficiency of the Indian workers. 
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work by the human machine is closely related to the quality of food 
with which it is provided. Does this mean that one has to spend 
more money to get better and more nutritious food ? No, it is not 
so : the most essential thing is to know how to prepare a well-balanced 
diet. An ordinary dietary containing simple wholesome foods in the 
right proportion is far better and cheaper than a dietary consisting of 
rich foods but which are not properly balanced. To understand this 
we must know the chemical composition and the biological values of 
the different food-stuffs that we eat and which are necessary for the 
physiological needs of the body. 

Our body is made up of the following elements : — 

Non-metallic elements : Oxygen, Carbon, Hydrogen, Nitrogen, 
Phosphorus, Sulphur, Chlorine, Fluorine, Silicon. 

Metallic elements : — Calcium, Potassium, Sodium, Magnesium, 
Iron, Manganese. 

These elements are combined together in various proportions 
to form the following groups of substances of which the body is com- 
posed : 

Water — present in all tissues. 

Salts — present in all tissues. 

Proteins are complex organic compounds which contain carbon, 
hydrogen, oxygen and nitrogen and sometimes sulphur, phosphorus 
and iron. 

Fats are compounds of glycerine with fatty acids. 

Carbohydrates are substances like starch, sugar or gum and con- 
tain carbon, hydrogen and oxygen, the latter two elements in the right 
proportion to form water ; they are therefore called carbohydrates. 

For convenience of study the food principles may be further 
classified as follows : 

Tissue formers & Body builders Work and heat producers. 

Proteins Proteins 

Salts Carbohydrates 

Water Fats 

The main function of animal life is oxidation. More oxygen is 
used than the weight of all solid foods. When air is inhaled oxygen 
which is present in it is abstracted by the haemoglobin (red colouring 
matter) of the blood in the capillaries of the lungs. Living in close 
rooms lowers the vitality to an extent little dreamt of by many. 

We need food for two purposes : 

(1) to maintain our body heat and 

(2) to produce new cells and to make up for the wear and tear 
of our bodies. 



Of ttf® PTOWT Of fOUHX 

l^fora^ «to two principM fijadses 
(I) heat (u^ etNucgy jxtodtiKjers aad (2) body builders and tissue fpf- 
mers. 

Carbol^ydrates» oils and fats are heat givers ; 

Proteins, mineral salts and water are body builders. 

A complete classification of foods is shown in the diagram given 
below ; — 


Organic 


Nitrogenous 
(Proteins) (body 
buildera principally ; 
also heat givers) 

I 

Animal Proteins. 
Sources;— 


Non-nitrogenous 
(heat givers) 


Vegetable Pro- 
teioa 


(a) milk & milk products Sources:— 


(b) meat, fish, fowl. 


(a) cereals .wheat, 
rice, pulse, millet 
etc. 

(b) legumes, peaa 
etc. 


Inorganic 
(Miner^ salts) 
(body builders) 
Sources: — 

(a) fruits 

(b) vegetables 
(cj milk 


Carbohydrates 

Sources:— 

(a) starches 

(b) sugars 


Animal 

Sources:— 

(a) animal fat 

(b) butter, ghee. 


Oils and fats 



Vegetable 
Sources : — 

(a) vegetable oils. 


All foods must be subjected to the following six tests in order to 
ascertain their relative value 


1. The Physical Test — How much potential energy is the food 
capable of yielding ? 

2. The Chemical Test — What percentage of each nutritive prin- 
ciple (protein, carbohydrate and fat) does the food contain ? 

3. The Physiological Test— -How does the food behave in the 
stomach and intestine ? 

4. The Biological Test — What vitamins and how much of each 
does the food contain ? 

5. The Economic Test — ^Are the nutritive constituents of the 
food obtained at a reasonable cost ? 

And shall we add also 

6f The Psyphologi^Ba Te^Is tb0 foQ4 paW^ I 

Let as now e xami ne these tests somewhat in detaiL 
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The Physical Test — The food-stuflfs that we eat differ in their 
power to produce energy; their ‘energy- value’ varies ; it can be measur- 
ed in ‘ calories A calorie is the amount of heat required to raise the 
temperature of one kilogramme ( 2*2 pounds ) of water through one 
degree centigrade. One gramme of pure protein and carbohydrate has 
each an energy value of 4 calories. One gramme of fat has an energy 
value of 9 calories. According to McCarrison an Indian in prime 
of life requires each day from 2,500 to 3,500 calories according to the 
part of India in which he lives and the nature of work he has to do ; 
an Indian woman requires four-fifths of this amount, or from 2,100 to 
2,900 calories. 

The Chemical Test , — The following proportions of proteins, fats 
and carbohydrates in their diets are recommended for Indians living in 
different parts of India : — 

North of India. South, South-east and South-west 

of India. 


Proteins 90 to 100 grms. 

Fats 80 to 90 „ 

Carbohydrates 360 to 450 „ 
Total calories 2,520 to 3,010. 


60 to 70 grms. 

50 to 60 „ 

Sufficient to make the total 
requirement of calories. 


Again the proportion of animal protein should not be less than 
33% of the total protein in the diet and that of animal fat not less than 
50% of the total fats in our diet. Only when our dietary contains food- 
stuffs which yield proteins, fats and carbohydrates in the proportions 
given above will it be said to be well-balanced and to properly fulfil its 
function. (Diagram 3). It is not enough to know that the protein, fat and 
carbohydrate are in the right proportion but it should also be seen that 
they are of the right kind. An animal fed on gelatine (protein), olive 
oil (fat), and straw (carbohydrate), no matter how much of each is 
given, would not keep healthy and \vould eventually meet with certain 
death for the food constituents are not of the right kind. 

What is wanted is the right weight of the body according to the 
height and age of the individual, neither underweight nor overweight ; 
that is an indication of good health, “ Mens sana in corpore sano”. 
Body and mind are so intimately related and act and react so much on 
each other that a sound mind naturally results from a sound body. 

The principal defects of Indian diet are (l) too little suitable 
proteins, (2) too little animal fat and (3) a large excess of carbohydrates. 
The best way to make up for deficiencies in the first two is to use 
plenty of milk and milk products and green leafy vegetables and fruits. 
Two examples of well-balanced and two of badly-balanced diets, are 
ffiven in the Appendix C which bring out the facts mentioned above very 
clearly ; also an example of an average diet used in one of the local 
students* hostels (Appendix D.) 

FP 
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The proportions of proteins, fats and carbohydrates in some of the 
important Indian food-stuffs with their vitamin contents and the amount 
of calories they yield are given in Appendix B. One can easily find out 
from this table whether one’s diet is well- or ill-balanced. 

The Physiological Test , — The food to be digestible must be 
capable of being absorbed but it should also contain some residue of 
husks or fibres which would act as a ballast in the intestine. If a food 
is cent percent digestible it would produce constipation. A thorough 
mastication of the food is also essential. Again it should be stated that 
it is not what a man eats that gives him strength but what he digests 
and assimilates. 

The Biological Test . — Over and above the proteins, fats, carbohy- 
drates, mineral salts and water we require certain other substances in 
our food which are body builders and are essential to life ; they are 
called vitamins ; their absence or deficiency in food prevents growth of 
body, gives rise to certain diseases, known as deficiency diseases and 
ultimately produce death. They are present in such infinitesimally 
small quantities in the foods that only some of them have yet been 
seen or weighed.^ They are like a spark which ignites the fire of 
nutrition. They are all present in the foods which nature supplies us 
for our use but we should see that we do not inadvertently spoil our 
foods by removing the vitamins from them or by killing the vitamins in 
them before we eat them. 

The law of growth of animal life is that it must depend for its 
subsistence upon plant life. Men and animals have not got a mechanism 
in their physical bodies to make their own food as the plants do. They 
must have it prepared for them by the plants, directly or indirectly, for 
the plants are organisms endowed with a capacity for transmuting 
inorganic minerals into organic ones and for manufacturing the most 
vital food-factors, the vitamins. It is now well known how important 
these organic minerals and vitamins are not only for maintaining the 
bodies but also for building them. 

The classical experiments carried out by Gowland Hopkins 
on two groups of rats conclusively prove the important part played by 
the vitamin A in the growth of animals. The open circles in diagram 
4 indicate rats fed on artificial milk (absence of vitamins), solid black 
dots indicate rats fed on artificial milk plus a teaspoonful of natural 
milk containing the vitamin A. It will be seen from the diagram that 
the rats fed on artificial milk diet only were losing in weight and the 
other group which was given a teaspoonful of natural milk along with 
the artificial milk was gaining in weight ; this went on till the 18th day 
when the experiment was reversed and the diets were exchanged with 
the result that those which were losing weight now began to grow and 


1. Vide Appendix 1. 
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gain in weight and those which were increasing in weight now began 
to lose weight and grow languid. Again a diet deficient in vitamin A 
causes also inflammation of the eye, lungs, intestines, bladder etc ; the 
first of which may even end in total blindness in some cases. A dog 
suffering from ophthalmia as the result of a diet deficient in vitamin A 
was cured in 10 days by the addition to his diet of 20 cc. of cod-liver 
oil per day ( Stenlock, Nelson and Hart). An adequate supply of this 
vitamin causes not only growth but is one of Nature’s surest safeguards 
against infection from pathogenic bacteria. Vitamin A is slowly 
destroyed by cooking. 

Experiments made on pigeons fed on polished rice and unpolished 
rice showed a similar result. The polished rice are wanting in 
an important vitamin B which is present in the unpolished rice. 
Those fed on polished rice began to lose their appetite, became 
very thin, suffered from diarrhoea, got paralysis and died ; but if to the 
polished rice were added the rice polishings in time then the tragedy 
was averted. A dog suffering from marked paralysis of hind legs as the 
result of a diet lacking in vitamin B was cured in a short time by 
supplying that vitamin in the form of tomato juice ( Cowgill and 
Mendel ). 

Experiments by Gowland Hopkins on two groups of eight rats. 

Solid black dots — ^artificial milk + 3 cc. fresh natural milk 

( a small teaspoonful ) 

Open circles — ^artificial milk only. ( Basal diet ) 


Diagram 4. 



Growth curves showing the influence of Vitamin A op rats. 
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It was noticed that sailors used to suffer from a disease called 
scurvy during long voyages when they could not get fresh vegetables 
and fruits to eat. In this disease the gums become sore and bleed, 
the legs swell and pain ; this is prevented or those suffering from this 
disease recover if they are given the juice of lemons. This is because 
green leaves, vegetables and fruits contain another vitamin called C. 
This vitamin is killed by cooking, storing and tinning. 

Rickets, a disease of darkness and civilisation, is another malady 
known to be associated with food which is wanting in vitamin D, 
which is usually present in milk, butter, eggs or cod-liver oil. A child 
living in a dark and gloomy house, who does not get enough milk or 
who is fed on milk from a cow that has been kept in a dark stable 
contracts this disease. But if the child lives in open sunlight, or the 
milk and cow are exposed to sufficient sunlight, or subjected to ultra- 
violet rays then the disease does not occur. The story of the dis- 
covery of the Vitamin D is most fascinating. It has brought 
out most clearly the cor-relation between darkness and disease. The 
natural method of procuring Vitamin D is to eat foods containing 
ergosterol which is fortunately very widely distributed in all kinds of 
natural food-stuffs and then to have this activated in the skin by the 
ultra-violet rays of the sun. The understanding of the mechanism of the 
formation of Vitamin D has brought into prominence the health 
giving properties of sun-light and the important part played by the skin, 
— a vital organ of the body as a reservoir of light to human welfare. 
Anything which prevents the direct access of sunlight to skin such as a 
cloudy atmosphere, smoke pollution of the air, clothes, indoor life, 
means so much loss to health and physical efficiency. The rationale 
of light clothing and open-air life will thus be evident. 

It is impossible to write all about this interesting and important 
subject in a short article like this. I would strongly recommend those 
interested in this subject and who are anxious to prepare their dietaries 
on right lines to read the excellent little booklet by Major-Gon. Sir 
McCarrison on Food which could be had for the trifling price of 
As. 12/- only but which is worth its weight in gold. 

The Economic Test , — A lunch of bread and skim milk at 2 annas 
yields as many calories (i. e. heat and energy) as a lunch of soup, beef, 
potatoes, turnips, bread, butter, milk and sugar in coffee at 8 annas ; it 
is therefore more economical as it is 4 times cheaper. 

Of all the foods milk is the idead food and of all the milks mother’s 
milk is the best for an infant. The health of an infant depends so 
much on its mother’s milk and the quality of the milk depends so 
much on the food the mother takes that too much attention cannot be 
given to her diet which should be properly balanced. Suppose the 
diet of the mother is deficient in calcium, phosphates and vitamins 
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which are essential for the formation of teeth and bones, her milk will 
also be deficient in these salts and vitamins ; now if the infant is fed 
on such a milk there is no wonder that it will suffer from rickets or 
that its teeth will be bad ; with such a handicap from the very beginning 
it will have less resisting power against disease, and will, therefore, 
practically be a weakling incapable of carrying on the ordinary duties 
of life. How far reaching the results of a well- or ill-balanced diet are 
is evident from the above example. Again an infant is likely to suffer 
from anaemia if fed exclusively on milk diet for more than six months 
for milk is deficient in iron and deficiency in iron leads to impoverish- 
ment of the blood and check in growth. 

The best form in which milk should be taken in our country is in 
the form of sour milk, curds etc. when one is not absolutely sure of 
the purity of the fresh milk. Whole wheat and unpolished rice are 
always to be preferred to v^hite flour and polished rice. Tea and coffee 
have no food values ( vide appendix B ). 

Of the combinations bread and milk and bread and apple, milk 
was found to be superior to apple as a nutritional supplement of bread, 
for of two rats ( twin sisters ) of equal size and equally healthy and 
vigorous at weaning time the one fed on bread and milk grew to five 
times the initial weight while the other fed on bread and apple remain- 
ed stationary ( Sherman, Rouse, Allen and Woods 1921 ). 

Of the combinations bread and milk, bread and butter and bread 
and meat the first was found to be superior to the other two from the 
point of view of growth. 

Attention is drawn here to the importance of the use of the Soya 
bean as a very nutritious article of food in our country where the bulk of 
people do not use animal food. In one ounce of the Soya bean we get 
9*6 grms, of proteins, 4-9 grms of fat and 9-5 grms of carbohydrates. 
It also contains three vitamins A, B, and D and its proteins have a 
relatively high “biological value.” In fact from the study of the pro- 
perties of the Soya bean it is expected to be a cheap and valuable sub- 
stitute for meat, milk, egg and cod-liver oil. Soya bean crop is exten- 
sively grown in China and is used in various ways in human nutrition 
in China and Japan. It is very necessary that such an article of food 
should be produced^ on a very large scale in our country and supplied 
very cheap to the people and its use popularised.^ 

The facts given above show what an important subject the subject 
of nutrition is ; how vitally it is connected with questions of health and 
disease, of physical and industrial efficiency and output of work, and 


1 m It is gratifying to note that experiments carried out in Sindh, Poona 
etc. show that the Soya bean can be successfully grown in our country. 

2. For further information regarding the composition and uses of the 
Soya bean vide Appendices E, F, G and H. 
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with the all Important question of producing various types of the human 
race. As knowledge with regard to the effects of food upon man 
increases, it is more than conceivable that races that first avail them* 
selves of the new values of nutrition may decrease the handicaps of 
disease, lengthen their lives and so become the leaders of the future'*. 
( Food and Race, by Victor Heiser, Foreign Affairs, VoL VI. 
Page 427.) 

If India is to become a strong and virile nation then it is the duty 
of Government, Municipalities, Educational and other public bodies 
and the leaders and panchayats of every community to see that no boy 
or girl leaves the school without getting an adequate knowledge of the 
important subject of dietetics and that no section of the public is with- 
out cheap and scientific dietaries suitable to its taste, purse and need. 

In the preparation of this article I have drawn upon freely from 
books and journals treating of food and vitamins. To the authors of 
all these papers I desire to express ray thanks. To Major-General 
Sir McCarrison and Principal G. Findly Shirras my special thanks are 
due for placing at my disposal a good many materials on the subject. 
I am again grateful to Major-Gen. Sir McCarrison and Messrs. Mac- 
millan and Co„ Madras, for permitting me to reprint diagrams 1, 2 and 3. 

APPENDIX A. * 

Sikh Diet. 

(As given to the rats — Diagrams 1 and 2.) 

Whole wheat chapatis. 

Green vegetables in plenty. 

Butter. 

Sprouted gram. 

Fresh milk in plenty. 

Occasionally meat. 

Madrassi Diet. 

( As given to the rats — Diagrams 1 and 2. ) 

Rice. 

A small quantity of dhal and vegetables. 

A small quantity of ghee. 

Tamarind water. 

Little buttermilk. 

Betel nuts. 


This shows the Sikh and Madrassi diets on which the rats were fed by 
McCarrison in the classical experiment described on page 241, 
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Appendix B.* 


Proteins, fats and carbohydrates in grammes per ounce, calorie- 
value and vitamin content of common food materials used in India : — 


Food-stuffs, 



CO 

a 

Fats 

^.S 

xi 

s 

iS§ 


Vitamins. 


Protei 

Grms. 

in 

Carbo 

drates 

Grms. 

1° 

(d a> 

U D. 





Grms. 

A 

B 

c 

D 

MfSk and MUk-Produds 
Cows* Milk 



1*36 

18 

1 1 1 

1 1 

t 

t 

0‘94 

1*02 

Human Milk 

0-42 

1*50 

0*75 

18 

to It 

t 

t 

... 

Cream 

0-70 

524 

1*27 

55 

1 1 1 

t 

... 

t 

Cheese 

7*35 

8-88 

0*50 

111 

1 1 

V.L. 

’t 

t 

t 

... 

Butter Milk 

0*85 

0*14 

1*36 

10 

t 

t 

... 

Skimmed Milk 

0-96 

008 

1*44 

10 

f 

t 

... 

Dadhi 

1-40 

1*00 

0*80 

18 

t t 

t 

... 

Sheep*s Milk 

1-50 

2*00 

1*41 

30 

t f f 

t 

t 

t- 

t 

t 

t 

Goat's Milk 

1‘21 

M3 

1*21 

20 

1 1 1 

t 

Buffalo’s Milk 

1-35 

2-18 

1*24 

30 

ttt 

t 

t 

Besh, Meat and Eggs 
Lean Beef 

6-20 

2-06 


43 

V.L. 

t 

V.L. 

t 

Lean Mutton 

5-97 

1-98 


42 

V.L. 

t 

V.L. 

V.L. 

0 

t 

Goat's Meat 

7-20 

0.75 

... 

36 

0 

t 

t 

0 

Pork 

6-05 

3-14 


53 

0 

••• 

Bacon 

5‘00 

15-00 


155 

0 

,T, 

‘t 

*t 

Liver 

6.11 

1-70 

0*76 

43 

t t f 

Kidney 

4.54 

1*36 

0-06 

31 

1 1 

t t 

... 

... 

Brain 

2-90 

2*77 

... 

37 

1 

t t 

1 

t 

t 

t 

... 

... 

Tongue 

4.41 

5.43 

... 

67 

0 

... 

... 

Fat Fish 

5.32 

3*70 

... 

55 

1 1 1 

... 

... 

Non-fat Fish 

5.15 

020 


22 

... 

... 

... 

Freshwater Fish 

5-50 

1-15 


32 

‘t 

... 

... 

Chicken 

6-74 

0-38 

... 

30 

T 

... 

... 

Duck 

5-80 

2-94 

••• 

50 

t 

... 

... 

Pigeon 

625 

1-86 

... 

42 

t 

t 

... 

't 

Egg i 

3-79 

2*97 

... 

42 

ft 

1 1 1 

••• 

Anitnd Fats 




239 : 





Beef fat, Mutton fat 

0.34 1 

26*40 

... 

f t 

... 

... 

... 

Lard 

• • « 

26*80 

... 

241 

0 toV.L. 

*•’ I 


T 

1 1 1 

1 1 

Butter and Ghee 


23*10 

... 

208 

ttt 

V.L. 

••• 

Cod-liver Oil 


28-00 

... 

252 

t t t 

••• 

Fish-liver Oil 

«•« 

28*00 

... 

252 

t t 1 

V.L. 

... 

Vegetable Oils 

Cocoanut Oil 


28*00 


252 

t 

0 

0 

n 

Vi. 

Gingelly Oil 


28*00 

... 

252 

V.L. 

0 

u 

0 

0 

0 

Q 

U 

Linseed Oil 


28*00 


252 

V.L. 

0 

V.l1 

Ground-nut Oil 


2800 


252 

V.L. 

0 

Olive Oil 


28*00 


252 

V .L. 

0 

... 

Cotton -seed Oil 


28*00 


252 

V.L. 

0 

C\ 

... 

Mustard Oil 


28*00 

... 

252 

0 

0 

u 

A 

... 

Cocogem 


28*00 


252 

0 

0 

U 

fl 

... 

Margarine 

... 

23*80 

... 

214 

0 to t 

0 




* Reprinted from ‘Food ’ l»r Major-Gen Sir McCarriaon kind permie- 
abn of the author. 



256 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Food-stuffs. 

Proteins in 
Grms. 

Fats 

in 

Grms. 

Carbohy- 
drates in 
Grms. 

Calories 
per Ounce. 

Vitamins. 

A 

B 

C 

D 

Sumrs and Starches 









White Sugar 



28-30 

113 

0 

0 

0 

... 

Brown Sugar 

••• 


26-89 

108 

0 

0 

0 

... 

Goor or Jaggery 

008 


25-00 

100 

0 

V.L. 

0 


Honey 

Oil 


20-21 

81 

V.L. 

V.L. 

0 


Tapioca 

0-05 

0-01 

24-83 

100 

0 

0 

0 

... 

Sago 

2-18 

004 

22-00 

97 

0 

0 

0 

... 

Sugar Cane 

0-42 

0-16 

6-20 

28 

... 

t 

f 

... 

Cereal Greuns & Bread 









Wheat (atta) 

3-90 

0*54 

20-35 

102 

f 

f t 

0 

• •• 

White Flour 

314 

0-37 

21-54 

102 

0 

V.L. 

0 


Unpolished Rice 

2-30 

0-085 

1^-30 

99 

V.L, 

i 

0 


Washed Rice 

1-62 

0-15 

26-34 

113 

0 

0 

0 

• •a 

Polished Rice 

1-79 

0*13 

26-09 

113 

0 

V.L. 

0 


Parboiled Rice 

1-84 

0-22 

26-11 

114 

0 

t 

0 


Ragi or Bajri 

2*78 

0-46 

23-35 

109 

ttoll 

1 1 

0 


Cambu 

3‘64 

1-38 

19-40 

105 

t 

1 1 

0 


Cholam 

2-90 

1-17 

19-70 

101 

f 

1 1 

0 


Barley 

2-97 

0-62 

20-60 

100 

t 

1 1 

0 

• • • 

Oatmeal 

3-37 

2-43 

19-81 

115 

f 

1 1 

0 


Maize (yellow) 

2-13 

0-48 

20-80 

96 

t f 

1 1 

0 


White Bread 

200 

0-33 

14-80 

70 

0 

t 

0 

... 

Suji or Semolina 

4-00 

0-68 

14-20 

80 

1 

Ht 

0 


Rice Polishings 

... 


... 

... 

1 

t t 

0 

... 

Dhals, Peas & Beans 


i 







Fresh broad beans 

2-661 

0-11 

6-45 

37 

t 

t t 

1 1 


Fresh French beans 

0-54 

0-03 

1-36 

8 

f- 

t t 

1 1 

... 

Peas (dried) 

1-85 

0-17 

4-75 

28 

t 

f f 

0 


Dhals 

6-50 

0-99 

16-20 

100 

t 

+ t 

0 


Grams 

5-70 

1-30 

16-30 

96 1 

t 

1 t 

0 


Soya Bean 

9-60 

4*70 

9-50 

119 

t 

t t 

0 

... 

Nuts and Seeds 









Almonds i 

5-26 

15-96 

4-30 

182 

V.L. 

t 1 

0 

• •• 

Cocoanut 

1-61 

14-31 

7-90 

167 

i 

t t 

0 


Groundnut 

730 

10-92 

6-90 

155 

V.L. 

t i 

0 


Walnut 

3-85 

19-92 

3-96 

211 

V.L. 

t t t 

0 


Other Nuts 

5-00 

16-50 

3-60 

183 

V.L. 

t t 

0 


Linseed 

6-40 

9-50 

7-60 

142 

t toff 

t t 

0 

... 

Tuber and Root Vegetables 









Potato 

0-70 

0-04 

8-15 

36 

V.L. 

t 

ttott 

• •• 

Beetroot 

0-34 

0-03 

1-75 

9 

V.L. 

t 

t 


Celery 

0-17 

0-03 

1-07 

5 

... 

t t t 

1 1 


Onions 

0-37 

0-03 

3-06 

14 

V.L, 

1 t 

t 


Garlic 

1-92 

0-03 

7-90 

40 

t 

t 

1 1 


Carrots 

0-25 

0-03 

2-26 

10 

t toff 

t t 

ttott 


Leeks 

0-71 

0-03 

2-63 

14 

t 

t 

t t 


Parsnips 

0-48 

0*14 

5-97 

27 

V.L. 

t 

ttott 


Radishes 

0-28 

0-03 

0-96 

5 

V.L. 

t 

t 


Turnips 

0*34 

003 

1-25 

7 

V.L. 

t 1 

t 


Yams 

0-51 

0-06 

6-31 

28 

••• 

t 

t 

• • • 

Fleshy roots (Taro) 

0-50 

0-06 

6-30 

28 

... 

t 

mmm m 

t 
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Food-stuffs. 

a 

s 

‘53 

1 

Fats 

in 

Carbohy- 
drates in 
Grms. 

c 

0 
tn a 
<u 0 


Vitamins. 



I i 

(Eo 

Grms. 

U D* 

A 

B 

C 

D 

Gfccn Lecfy Vegetables 


0*06 

1*61 



t 



Brussels Sprouts 

0-92 

11 

t 

1 1 

... 

Cabbage 

0-39 

0-03 

1-27 

7 

t t f 

f t 

t f t 

... 

Lettuce 

0-31 

006 

0‘54 

4 

t f 

f 1 1 

1 1 


Spinach 

0-51 

0-06 

0-82 

6 

t t t 

f 1 1 

1 1 1 

• •• 

Turnip Tops 

119 

017 

1.78 

13 

1 1 1 

t f t 

1 1 

... 

Other Vegetables 









Tomatoes 

0-20 

0-03 

127 

6 

1 1 

1 1 1 

1 1 1 

... 

Rhubarb 

0-17 

0-02 

1*03 

5 


... 

t 


Cucumber 

0-17 

002 

0-57 

3 

... 

t 

1 1 

... 

Pumpkins 

0-28 

003 

1*47 

7 

... 

t 

t 

... 

Brinjal 

0-34 

009 

1-44 

8 

... 

t 

t 

... 

Cauliflower 

0-54 

006 

1*67 

9 

t 

t 

t 


Bhendi (Ladies 








fingers) 

0-57 

033 

1-70 

12 

... 

t 

+ 

... 

Knol-khol 

0-26 

016 

3*30 

16 

V.L. 

t 

t 

... 

Artichoke 

0-78 

006 

5-00 

24 

... 

t 

t 


Asparagus 

0-68 

1*00 

0-66 

14 

t 

1 1 f 

t 

... 

Potal 

0-21 

... 

0.37 

2 

• •• 

t 

t 

... 

Fresh Fruits and Berries 









Apples 

009 

006 

3.54 

15 

... 

1 

i 

T-- 

Bananas or Plantains 

045 

003 

226 

11 

V.L. 

t 

t 


Grapes 

0-17 

0-03 

3.93 

17 

... 

t 

V.L. 


Lemons 

0-14 

0-14 

088 

5 

... 

t 

t 1 t 


Oranges 

0-25 

003 

269 

12 

f 

t 

t t f 


Pears I 

009 

003 1 

229 

10 

... 

f 

t 


Pomegranates 

0-18 

... 

0-19 

2 

1 

t 

t 

!!! 

Peaches j 

0-19 

0-03 

2-66 

12 

i 

... 


t t 


Pineapple 1 

0-11 

009 

2-75 

12 

... 


t t 


Watermelons i 

0-11 

0-06 

1.90 1 

9 


• •• 

t 


Papaya 

0*16 

... 

I-IO i 

1 

t 

t 

t t 


Lichee 

0-84 

0-07 

1*90 

12 

t 

t t 


Mango 

0-04 

0-22 

5-20 

23 

T 

t f 


Guavas 

0-37 

0-20 

227 

12 


’t 

t 

... 

Dried Fruits 









Apricots 

1-56 

0*09 

14*04 

63 

... 

... i 

0 


Currants 

048 

0-09 

11*89 

50 


0 

0 


Dates 

045 

0-03 

19-73 

81 

... 

t : 

0 


Figs 

0-56 

014 

15.99 

67 


t 

0 


Prunes 

085 

0*09 

11-43 

50 


t 

0 


Raisins 

0.62 

0.09 

17-32 

73 

... 

t 

0 


Tamarind 

0-39 

... 

8-89 

37 

... 

t 

t 


^^cellaneous 









Jams 

0-06 

... 

19*81 ! 

79 ' 

0 

0 

' 0 


Marmalade 

006 

... 

1941 

78 

0 

0 

0 


Treacle 

0.06 

... 

I 6.95 

68 

0 

0 

0 


Condensed Milk 

249 

2.35 

1531 

92 

t 

1 

0 


Pickles 

0-31 

0.11 

1*13 

7 



Pepper 

4.39 

241 

17-83 

111 

!.! 




Infant foods (Tinned) 

3.59 

0.93 

21-56 

109 

... 

... 

'0 


Sandesh 

540 

6‘00 

12-00 

124 

0 

0 

0 


Tea 

Coffee 

• •• 

••• 

... 

• •• 

0 

0 

0 

0 

0 

0 
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Three Crosses ( t t I ) mean * rich in ’ ; 

Two Crosses ( t + ) mean ‘ moderately rich in ' ; 

One Cross ( t ) means ‘ some ’ or ‘ poor in * 

0 means ‘ none ’ 

V.L. means ‘ very little * 

A blank space in the columns under ‘ vitamins * means that the 
vitamin-content has not been estimated ; 

Calories are given in round numbers ; 

One ounce equals 28*3 grammes. 


APPENDIX C. 
Examples of welhhalanced diets 
1. Punjabi Agriculturist. 



Quantity 
in ozs. 

In grammes. 

Proteins. 

Fats. 

Carbohy- 

drates. 

Atta (Whole wheat flour) ... 

Dhal 

Vegetables 

Sugar 

Curds 

Butter 

Milk 

Buttermilk 

20 

1 

10 

2 

4 

2l 

20 

40 

7 S -00 

6-50 

3-10 

0-16 

5-60 

18-80 

34-00 

10-80 

0-99 

0-60 

4 - oo ; 
57-70 
20-40 

5 - 60 

407-00 

16-20 

5-40 

50-00 

3-20 

27-20 

54-40 

Total ... 

i 

146-16 

100-09 

563-40 

Animal origin 

! 

... I 

58-40 

87-70 

... 

Less 10% for waste 

... 

1 14'61 

10-00 

56-34 

Balance 

« * • 

j 131-55 

90-09 

506-06 

Calories ... 


539-4 

837-8 

2074-8 


Total Calories ••• round numbers 3452 


• From the report of the evidence before the Royal Labour Commission 
by Major-General Sir McCarrison. 
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2. Certain races of Northern India.* 



Quantity 
in Ozs. 

In grammes. 

Proteins. 

Fats. 

Carbo- 

hydrates. 

Calories. 

j\tta • • • 

12 

46-80 

6-48 

244-2 

1222 

Rice (home pounded) 

6 

13*10 

0-51 

133-8 

595 

Meat (mutton) 

2 

11-94 

3-96 

0-0 

84 

Milk 

20 

18*80 

20-40 

27-2 

360 

Vegetable oil 

1 

0-00 

28*00 

0-0 

252 

Ghee 

1*5 

0-00 

34-60 

0-0 

312 

Root vegetables ... 

8 

4-40 

0-36 

31*8 

148 

Cabbage ,..1 

8 

3-10 

0-24 

10-2 

56 

Mango 

4 

0-16 

0-88 

20-8 

92 

Dhal 

1 

6-50 

0-99 

! 

16-2 

100 


63-5 

105-50 

94-42 

484-2 

3221 

Les 10% for waste 

6-3 

10-50 

9-64 

! 

48-4 

322 

Total ... 

57-2 

95-00 

86-78 

435-8 

2899 


APPENDIX C. (continued). 
Examples of badly balanced diets* 
1. The poor Hindu family diet. 


( 

j In grammes. 



Quantity 
in Ozs, 

Proteins. 

Fats. 

Carbo- 

hydrates 

Calories. 

Polished rice 


21*0 

37-60 

2*70 

547-9 

' 

2373 

Dhal 


0-7 

4-50 

0-70 

11*3 

70 

Black gram 


0-7 

4*00 

0*90 

10*7 

67 

Vegetable oil 


0-1 

0-00 

2-80 

0-0 

25 

Vegetables 


2*0 

MO 

0*10 

7*7 

36 

Meat or fish 


0-06 

0-40 

0-05 

0*0 

2 

Coconut 


0-05 

0-08 

0-72 

0*4 

10 

1 



24-61 

47-68 

7-97 

578-0 

2583 

Less 10% for waste 

2-40 

4-76 

0-79 

57-8 

258 



22-21 

42-92 

7-18 

520-2 

2325 

1 


From “ Food ” by McCarrison. 
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This diet contains too little proteins, all of which is of vegetable 
origin, far too little fat, too much carbohydrate and not enough calories. 
It is dangerously low in all the vitamins, especially A and B and it is 
deficient in salts notably of calcium, phosphorus and iron. The family 
living on this diet were of low vitality, incapable of sustained hard 
work and prone to bowel complaints. 


2 . The well-to-do Hindu family diet. (South India).* 




In grammes 

• 


Quantity 
in Ozs. 

Proteins. 

Fats. 

Carbo-hy- 

drates. 

Calories. 

Polished rice 

« * • 

23-0 

41-2 

3-0 

600-0 

2599 

Dhal 

• •• 

1-2 

7-8 

1-2 

194 

120 

3ram 

• • • 

1-9 

10-8 

2-5 

29-0 

182 

Vegetable oils 

• • • 

1-2 

0-0 

33-6 

0-0 

302 

3hee 

• • « 

0-4 

0-0 

9-2 

0-0 

83 

Curds 


9-0 

12-6 

9-0 

7-2 

162 

Vegetables 


6-0 

2-0 

1 

0-5 

8-6 1 

48 

Cocoanut 

... 

2-0 

! 3-2 

1 

28-6 

15-8 

•334 

Sugar 

• • • 

1-0 

0-0 

0-0 

25-0 

100 

Milk 

t •• 

7-0 

6-5 

7-1 

i 

9-5 

126 



' 52-7 

84-1 

94-7 

1 

714-5 

4056 

Less 10% for waste 1 

5-2 

84 

94 

714 

405 



47'5 

1 75-7 

1 85-3 

643-1 

3651 


This diet is too poor in animal protein and animal fat, too rich in 
carbohydrates and too high in calories. It should be adjusted by 
reducing the amount of rice eaten, by substituting unpolished for 
polished rice and by increasing the amount of milk, milk-products, 
green leafy vegetables and fruits. 


From “Food'* by McCarrison, 
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APPENDIX D. 


Example of an average Diet used at the Kadwa Patidar Vidyarthi- 
Bhuvan, Ahmedabad. 


Food Stuff. 

Quantity 
in Ozs. 

Proteins 
in grams. 

Fats in ^ 
grams. 

Carbohy- 
drates in 
grams. 

Calories. 

Wheat 

7-26 

28*33 1 

3-92 

147*84 

741-03 

Rice 

5-09 

11*52 

0*42 

111-74 1 

495*99 

Pulse 

1 3-51 

22-81 

3*47 1 

, 56*86 

351*00 

Ghee 

1 M4 

0-00 

, 26*33 1 

0*00 1 

1 237-12 

Treacle 

0-60 1 

0*04 1 

1 0*00 

15*20 

60-80 

Oil 

0-80 

0-00 

1 22-45 

0-00 

202-10 

Milk 

8-23 

11*11 

17-94 

10-20 

246-90 

Vegetables 

5-85 

4*09 

0-23 

47-67 

210-60 

Sour Milk 

0-20 

1*70 

0-20 

0-27 

2-04 

Total ... 

32-68 

79-60 

74-96 

389-78 

2547-58 

Animal origin 


13-00 

44-27 



Less 10% for waste 


7-96 

7-49 

38-97 

254-75 

Balance 


71-64 

67-47 

350-81 

2292-83 


This diet contains 26% less in total proteins, 50% less in animal 
proteins, 21% less in total fats, 12% less in carbohydrates and 16% less 
in calories. (Vide p. 249). 

To make it a well-balanced diet more of milk and milk products 
and green leafy vegetables should be taken. 

(The figures given above were kindly supplied to me by my stu- 
dents Messrs. B. H. Patel and P. B. Patel to whom my sincere thanks 
are due.) 

APPENDIX E. 

Re : Soya bcan,"^ 

The composition of ‘ Soya flour' and ‘Soya milk' as compared wdth 
rice and wheat and milk is as follow^s : 



Soya Flour 

Soya Milk 

Milk 

Wheat 

Rice 

Protein% 

42-0 

5*76 

3-50 

12-2 

8-0 

Fat% 

Carbo- 

20-0 

2*46 

3-50 

1-7 

2-0 

hydrates% 

24-0 

1*40 

5-25 

73-7 

77-0 

Water% 

9-0 


• •• 

10-6 

12-0 

Calories 

2-165 

... 

... 

1750 

1720 

Ash 

... 

0-84 

0-75 

... 

... 


The ash of soya bean contains 6*12 per cent, of calcium and 28*66 
per cent, of phosphoric acid. 


* From a letter by Major-General Sir McCarrison. 
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APPENDIX F. 

Uses of the Soya-Beanf 

For very many centuries the cultivation of soya beans, both in 
China and Japan, has been of the greatest importance to those 
countries, where they are put to a variety of uses : — 

{a) As a foodstuff they are made into : — 

1. Bean sauce or soy, called in Japan “ shoyu ( whence the 
name “ soya ” ) and in China, chiang-yu. It is made by boil- 
ing the beans adding an equal quantity of wheat or barley, and 
leaving the mass to ferment ; a layer of salt and three times 
as much water as beans are afterwards put in, when the liquid 
is pressed and strained. 

2. The Chinese paste chiang — not the same article of diet as the 
Japanese paste miso. It is made by farmers and eaten with 
fish, meat and vegetables, while the more expensive Chinese 
soy is only made by the well-to-do and restaurant keepers, 
and is not consumed by the poor. 

3. Tou-fu, or beancurd, made from green or yellow beans, the 
former giving a better yield by being poorer in quality. 

(6) The beans are also consumed as a table vegetable and in 
soups, and in Japan are used in confectionery. 

(c) The oil is used as a substitute for lard in cooking. But even 
in these places, the centres of its origin, neither the soya bean itself nor 
the meal derived from it, has been used altogether as a staple article of 
food ; it is the spices prepared from the soya bean which have found so 
extensive a use in these countries, and more especially in Japan, where 
they are eaten almost wdth every meal. 

The flavour of the soya spice is obtained by injecting mildew 
fungus into the par-boiled beans, and leaving them in a moist condition 
at a temperature of from 20^^ to 25^ centigrade, letting them ferment for 
months, even for years, before being used. It is then only that the 
savoury soya flavour is fully attained and made to render service as a 
popular article of food never found w'anting in a Japanese household. 
Furthermore, many fermented products of the soya beans prepared in 
various ways, have long been consumed in the two countries 
such as “ miso the estimated average consumption of which in Japan 
alone may be stated at 40 grammes per head daily, “ tofu “ natto *’ 
( two different kinds of cheese ), as well as the soya milk and soya 
sauce. Of the latter Japan annually produces 700,000,000 litres of 
which every Japanese consumes on an average tV litre daily. 

* This note was kindly prepared by Major-General Sir McCarrison who had 
advocated as early as 1927 in his evidence before the Royal Labour Coounission 
the use of the Soya bean. 
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All these products are obtained by fermentation, thus improving 
their digestibility — which is not always characteristic of legumes — yield- 
ing an important supply of protein so necessary for human diet. The 
soya bean is one of the few seeds containing the three vitamins A, B, 
and D which are indispensable in a staple food consumed by mankind 
and necessary also in food for cattle. 

The fat contents vary according to the various methods employed 
in extracting the oil, and arc said to average 6 per cent. 

APPENDIX G. 

Uses of the Soya Bean' 

It has been shown ( J. H. Prentice, R. G. Baskett and G. S. 
Robertson ) that the Soya bean plus mineral mixture bring about the 
beneficial effect on growth, maturity, egg production and mortality of 
chicks almost to the same extent as milk. 

The Soya bean is rich in valuable nutritive ingredients viz., pro- 
teins and fat. Starch is practically absent. It is also rich in mineral 
matter especially in soluble phosphates and potash. 

It contains the ferment diastase in considerable quantities. It also 
contains uralytic ferment which is an important factor in physiological 
chemistry. 

The biological value of the Soya bean protein is very high. It 
contains almost all the important arnino-acids, particularly Glycine and 
tryptophane and lycine. In fact the protein of the Soya bean is very 
similar to that of cow’s milk and animal muscles. 

The Soya bean contains lecithin more than any other plant and 
therefore could be used for cure of nervous diseases. The lecithin of 
the Soya bean is, according to Dr. J. Freud, identical with that in 
egg yolk. The Soya bean contains three vitamins A. B. and D. 


The Soya bean crop is extensively grown in China and is used in 
various ways in human nutrition. The young pods are used as green 
vegetables ; seeds are used as vegetables. Sometimes they are allowed 
to sprout and sprouted grains make an excellent vegetable of high nutri- 
tive value. Their milk supply comes from Soya bean seeds which are 
soaked overnight in water and the juice of soaked seed is then pressed 
out. That is their milk, which tastes as cow’s milk, is used for drink- 
ing in tea, for curds, butter milk, cheese etc. 

In the course of human nutrition, especially amongst vegetarian 
India, the Soya bean is expected to play a very important part, if intro- 

* Extract from a letter from the Live-stock Expert to Government, Bombay 
Presidency, Poona. 
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duced. It can be used in the same way as other pulses, e. as green 
vegetable ( green seeds ), dal, Bhajis, Sev, Papads and various other 
preparations. It can be allowed to sprout. Sprouted grains can make 
excellent vegetable. I can say that the Soya bean can be singled out 
as the best pulse so far known. 

The best variety from the feeding point of view is one which 
contains the greatest fat percentage viz,, large yellow mammoth. 

APPENDIX H. 

It is gratifying to the author of this paper to note that a lecture given by 
him on “Dietetics : Food and Race” at Baroda on 7th October 1933, at which 
a State Officer in charge of Food Stuffs presided and in which the lecturer 
emphasised the high nutritive value of Soya bean as a food stuff, recommend- 
ed its extensive use among the people and urged upon the State authorities the 
importance of growing it in their State, has 1^ to the introduction of the Soya 
Bean cultivation in the Baroda territories. His Highness the Gaekwar of 
Baroda performed the ceremony of planting the Soya bean in January 1934. 

That a Soya bean Restaurant was run in the H. O. H. Fete in Bombay 
where a number of preparations made from Soya bean were served augurs 
well for the future of this important food stuff. 

APPENDIX I. 

The progress made during the last few years in elucidating the composi- 
tion and constitution of the three vitamins~A,--C and-D and the mastering of 
the technique employed in their commercial preparation is most remarkable. 

The isolation of one full pound of pure crystalline ascorbic acid by Szent- 
Gyorgi from Hungarian capsicum (cayenne pepper), its identification with 
vitamin-C, the elucidation of its constitution by the Haworth school and its 
synthesis by Haworth and Hirst (4th August 1933) read like a fairy tale. 

Vitamin -D is now commercially manufactured and costs one-eighth its 
price in cod-liver oil. This vitamin is most powerful in its activity — one part 
in two thousand millions exerts a recognisable effect on rat. 

Unlike vitamins-C and-D, vitamin-A has not yet been prepared quite pure 
and in crystalline form. 

The table* given below gives the composition of the three vitamins-A,-C 
and-D, their chemical nature, their daily human requirements, their physiologi- 
cal activity and the nature of their effect ; 


Compound. 

1 

1 

Daily human 
requirement, j 

i 

Dilution which gives 
detectable physiologi- 
cal effects. 

Nature of effect. 

Vitamin-A 
(C 20 H 30 O) 1 

and 

Carotene 
(C 40 Hse O) 

0.875 mgm. 

1.400 mgm. 

1 in 64x10^ 

1 in 32x10^ 

Growth “anti-infec- 
tive. Maintenance of 
normal structure and 
function of mucous 
membranes. 

1 

Vitamin-C 
( Ascorbic acid ) 
(CeHgOe). 

40 mgm. 
to 

80 mgm. 

1 in 1.4xl0<*^ 

|T 1. Ill 

“Anti-scorbutic”. 
Maintenance of nor- 
mal structure and 
function of blood 
capillaries. 

Vltamin-D 

(Calciferol) 

(C 28 H 44 O) 

«. * 

0.25 mgm. 

1 in 2240xl0<i 

Growth “anti-rachi- 
tic” or “calcifying” 
vitamin. Maintenance 
of normal structure of 
bones and teeth. 


r T « ^Biochemistry and the Manufacture of Fine Chemicals” by F. H. Carr. 
tJ.S.CL (9-2-34) page 1130 






IMPORTANCE OF DIALYSIS IN THE 
STUDY OF COLLOIDS. 

By 

B. N. DESAI. 

Wilson College. 

Dialysis has been utilised since the time of Graham for freeing a 
colloidal solution from the impurities necessarily introduced into it at 
the time of its preparation, viz.^ the peptising agent and the other 
electrolytes formed as a result of double decomposition. The impor- 
tance of the influence of dialysis on the various properties of colloidal 
solutions has, however, not been generally realised by colloid chemists. 
In what follows (l) a summary of the results obtained in our laboratory 
on the variation of tlie diflerent properties of some colloidal solutions 
on dialysing them to different extents is presented and (2) the views 
expressed in previous papers are considered from the point of view of 
changes in charge as observed by measuring the cataphoretic speed of 
colloidal solutions under varying conditions. 

( a) Kinetics of coagulation. 

2. According to Smoluchowski the rate of coagulation of a colloid 
in the sensitive range of electrolyte concentration is a simple reaction 
and the equation for rapid coagulation has the form 


Kt’o 4 TT Drx’o 

where 0 is the specific coagulation time, K the velocity constant, Vq 
the number of particles at the beginning, r the radius of the sphere of 
attraction round each discharged particle and D the diffusion coefficient. 
He has distinguished slow coagulation from the rapid by the fact that 
in the former case all the encounters between the miscellae are not 
effective, but only a proportion which depends upon electrolyte concen- 
tration. Thus the expression for slow coagulation according to him 
will be 

j j — 

K\Vo Stt Drvox 

where x is the fraction by which K, the velocity constant for rapid 
coagulation, must be multiplied. If this theory is correct, one should 
be able to pass from a coagulation velocity curve of rapid coagulation to 
one of slow coagulation at a lower electrolyte concentration by multi- 
plying the time ^ by a certain numerical factor, i* e., the curves of 
HH 
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coagulation velocity must be related to one another. Several workers 
have found that the view of v. SmoJuchowski is correct (for references 
see Desai, Trans. Faraday Soc., 24, 181, 1928; Patel and Desai, 
ibid.^ 26, 128, 1930; Desai, Kolloidchem. Beih., 26, 357, 1928). 

3. It has however been shown by other investigators ( for refer- 
ences see papers of Desai quoted in Para. 2 ) that the rate of coagula- 
tion of a colloid over the sensitive range of electrolyte concentration is 
not a simple reaction as postulated by v. Smoluchowski and that the 
rate of slow coagulation has an auto-catalytic character and the react- 
ion velocity can be represented by an equation of the form 

^ = K ( l+bx) ( 1-a;) 

at 

where K and b are constants and x the amount of change in time /. 

4. The widespread opinion, first put forward by Hardy ( Proc. 
Roy. Soc., 66, 110, 1900) that coagulation begins only when colloidal 
particles are completely discharged and the iso-electric point is reach- 
ed, has been found to be erroneous by Powis ( Zeit. f. physik. Chemie, 
89, 186, 1915). According to him coagulation begins as soon as the 
electro-kinetic potential or the electric charge falls below a certain ab- 
solute value. This value of the electro-kinetic potential, at which 
coagulation first begins, has been termed by Freundlich the “ first 
critical potential ” and is said to have the same characteristic value 
for any particular sol when coagulated with salts having coagulating 
ions of different valencies. The experiments of Burton ( Phil. Mag., 
17, 583, 1909 ), Kruyt Koodvoets and van der Willigen ( Fourth 
Colloid Symposium, 1926, pp. 304-310) and Kruyt and van der 
Willigen ( Z. physikal Chem., 130, 170, 1927 ) have shown that their 
results also support Powis’ theory of critical potential. 

5. Freundlich ( Colloid and Capillary Chemistry Eng. Transla- 
tion — 1926, pp. 431-447 ) has utilised the existence of the first critical 
potential to explain the phenomenon of slow coagulation. According to 
him slow coagulation begins when the first critical potential value is 
reached. The slow coagulation passes into rapid coagulation when the 
value of the potential difference becomes zero or the iso-electric point 
is reached { Freundlich’s second critical potential ). In the region of 
slow coagulation as the particles are still charged, only those collisions 
are successful in bringing about coalescence in which the velocity of 
the particles exceeds a certain value. After the iso-electric point is 
reached all the collisions will be successful although the velocity with 
which the particles move might be very small in some cases, because 
there will be no repulsive forces between the particles. 

6. Recently Mukherjee and co-workers ( J, Indian Chem. Soc., 4 
493, 1927 ; 5,697, 1928; Nature, 122, 960, 1928; Special Number of 
the Journal of the Indian Chemical Soc., 1933, p. 201 ) have expressed 
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doubts about the existence of critical potential characteristic of 
coagulation of a colloid by electrolytes. It should be stated that their 
conclusion is based on results most of which have been taken with 
mixtures of electrolytes and non-electrolytes as well as with electroly- 
tes containing organic anions and much credence cannot be given to their 
conclusions. The charge on colloidal particles of a sol can be varied by 
changing the amount of the peptising agent in the sol. In our labora- 
tory we have prepared colloidal solutions of ferric hydroxide and 
thorium hydroxide having different initial charge on the particles by 
dialysing the sols to different extents and studied coagulation in the 
presence of HCl, HoS 04 ,KCl, K.SO^, MgClo and MgS 04 . Details of 
these measurements will be published in due course ( B. N. Desai and 
S. K. Borkar on Ferric Hydroxide and B. N. Desai and A. K. Desai 
on Thorium Hydroxide ). In the case of colloidal ferric hydroxide, the 
sol begins to coagulate in all the cases when the cataphoretic speed of 
colloidal particles is reduced to 25-29 although the two samples of the 
sol tried had different initial cataphoretic speeds— 38 and 54. Similar- 
ly the two samples of thorium hydroxide sol having initial cataphoretic 
speed of 33 and 25 begin to coagulate when the cataphoretic speed of 
the particles is reduced to 19-21 in the former and 16-17 in the latter 
case. Differences in the value of the critical charge in individual cases 
can be easily understood if the preferential adsorption ( the word pre- 
ferential indicating that the ion is adsorbed in the inner sheet of the 
double layer ) of similarly charged ions is considered as suggested by 
Desai (J. Bombay University, 1, Part II, 25, 1932). The idea of 
critical potential is thus completely supported by our measurements. 

It should be pointed out here that generally it is observed that the 
value of the cataphoretic speed at which coagulation begins is some- 
what higher in those cases where there is a marked preferential adsorp- 
tion of the similarly charged ions. Why this is so is not quite clear. 
Some experiments are being undertaken for getting a clear idea of 
this point. 

7. In our papers referred to in para. 2 it has been shown that in 
the case of colloidal thorium hydroxide the appearance of the S-shaped 
coagulation velocity ( C. V. ) curves or demonstration of the auto- 
catalytic nature of the coagulation process depends on 

(i) the suitability of the method employed in following the course 
coagulation, 

(ii) the concentration of the coagulator, 

(iii) the purity of the sol (this can be changed by dialysing the sol), 
and 

(iv) the concentration of the disperse phase. The causes which 
might be responsible for the non-observance of auto-catalysi$ due to 
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factor (i) ( suitability of method ) have been discussed in detail in our 
papers. 

(ii) Concentration of the coagulator. — As stated in para. 5 slow 
coagulation begins when the charge is lowered to the critical value 
(first critical potential) and the slow coagulation passes into rapid 
coagulation when the iso-electric point (second critical potential) is 
reached. In the case of concentrated electrolytes the time required to 
pass from the first critical potential to the second will be very small 
( in seconds ) and therefore with the limitations of the present methods 
of following the course of coagulation, it will be very difficult to get the 
S-shape of the C. V. curves. This however will not be the case with 
dilute electrolytes where the potential difference decreases slowly and 
the region of slow coagulation extends over some minutes ( cf . Powis, 
loc. cit. ), and hence the appearance of the S- shaped C. V. curves. It 
should however be stated that the C. V. curves are not found to be 
S-shaped even with dilute electrolytes having multivalent coagulating 
ions. We have observed that the amount of bivalent coagulating 
ion required to lower the charge to the critical value is much less than 
that of univalent coagulating ion. This is due to greater preferential 
adsorption of the former ions. As a result even with dilute electrolytes 
containing multivalent coagulating ions if the potential of the double 
layer is lowered at all, the rate of its lowering will be great in the 
beginning and hence the rate of coalescence also will be large. At very 
great dilutions, the coagulation will not proceed far as there is not 
sufficient electroyte left to lower the potential difference any further. 
The coagulation will therefore be partial in these cases. In fact 
cataphoretic experiments showed that in such cases a greater amount 
of uncoagulated sol was still left in the mixture. In those cases where 
there is complete coagulation i. e., with somewhat concentrated electro- 
lytes having multivalent coagulating ions, the time required to pass 
from the critical value to the iso-electric point will be very small 
( in seconds ) and therefore it will be impossible to observe the slow 
coagulation phenomenon as in the case of concentrated electrolytes hav- 
ing univalent coagulating ions. 

(iii) Purity of the sol. — In explaining the effect of this factor it 
was assumed by us (Patel and Desai, loc. cit.) as done by other 
workers that the charge on the colloidal particles in the case of thorium 
hydroxide also decreases continuously with the progress of dialysis. It 
was argued that as the initial slow coagulation refers only to the 
process which takes place between the region of the first and second 
critical potentials, if by any means the time required to pass from the 
first to the second critical potential is made appreciably small or negli- 
gible, the initial and less steep portion of the C. V. curves will also 
disappear. Continuous lowering of charge with the progress of dialy- 
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sis will help to achieve this purpose and hence for very pure sols the 
C.V. curves will not be S-shaped. Even with a dilute electrolyte 
concentration in the case of very pure sols, the C* V. curves will not 
be S-shaped because the value of the charge being very near the iso- 
electric point, the time required for coagulation will be very small. 
Actual measurements of charge in the case of this sol have 
however shown that with the progress of dialysis the cataphoretic 
speed first increases, reaches a maximum value and then decreases 
continuously (Desai, Current Science, 1, 38. 1932 ; 1, 125, 1932 ; also 
paper by B. N. Desai and A. K. Desai, loc. cit.). The above line of 
argument therefore cannot be applied to the period of dialysis when 
the cataphoretic speed continuously increases with the progress of 
dialysis, as the charge on the colloidal particles will be removed further 
and further away from the first or the second critical charge. The 
C, V, curves were found to be S-shaped in the case of sols dialysed 
for about eight days while for sols dialysed for longer periods (about 14 
days) no S-shaped C. V. curves could be obtained (Patel and Desai, 
loc. cit.). As found in the later investigation (B. N. Desai and A. K. 
Desai, loc. cit.) the cataphoretic speed increases with the progress of 
dialysis up to a period of only about 5 days (the rate of dialysis being 
almost the same in the two cases) and therefore the cataphoretic speed 
being regularly decreasing with progress of dialysis after eight days, 
the previous arguments used for explaining the non-observance of 
S-shaped C. V. curves for sols dialysed for long periods ( very pure 
sols ) still hold good. 

(iv) Concentration of the disperse phase, — It was observed by 
us (Patel and Desai, loc. cit.) that when thorium hydroxide sol is coa- 
gulated by an electrolyte of the same concentration throughout, the 
tendency of the C. V. curves to be S-shaped becomes less and less with 
an increase in the dilution of the sol. This was explained by assum- 
ing that in the case of a dilute sol a particular amount of electrolyte 
will bring down the charge on the particles more nearly to the critical 
point or the iso-electric point than in the case of a concentrated sol. 
This will mean that the time required to reach the iso-electric point 
after adding the electrolyte to the sol will be less with a dilute sol than 
with a concentrated sol. With the progress of dialysis as the charge on the 
particles is brought nearer and nearer to the iso-electric point, the time 
required for coagulation will be so small with the dilute sol when compar- 
ed with the concentrated one — the same amount of electrolyte having 
been added in both the cases — that the C. V. curves may not be S-shap- 
ed at all. This effect will be more marked in the case of a sol dialysed 
for longer periods than one dialysed for shorter periods. Now as stated 
before the charge on colloidal particles of thorium hydroxide increases 
ip the initial stages of dialysis and therefore the ideas modified under 
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factor (iii) in the preceding sub-para, should only be applied. Also our 
later measurements (B. N. Deasi and A. K. Desai, loc. cit.) have shown 
that for samples of this sol dialysed for periods shorter than what 
corresponds to the maximum in the cataphoretic speed dialysis curve, 
on diluting the sol, the cataphoretic speed first increases, reaches a 
maximum value and then decreases ; on the other hand, for sols dialysed 
for longer periods, on diluting the sol, the cataphoretic speed continu- 
ously decreases. In view of the evidence of the charge measurements, 
the previous explanations do not hold good only for those cases in 
which the cataphoretic speed increases upto a certain dilution. There 
is however one additional factor which has not been hitherto considered 
in explaining this influence, namely, the effect of concentration of the 
disperse phase on the size of the particles. Desai (in paper referred 
to in para. 2) has shown that the auto-catalytic nature of the coagulation 
process and the S-shaped C. V. curves may not be observed at all 
with dilute sols. These can best be observed in fairly concentrated 
sols which contain a considerably larger number of particles because 
sufficiently large multiple particles can be formed in them. It is 
considered that this factor will have a considerable effect on the 
nature of the C. V. curves. 

8. In a recent paper S. S. Joshi and V. L. Narayan ( Special 
Number of the Journal of the Indian Chemical Soc., 1933, p. 41 ) have 
studied in detail the influence of wall area in the coagulation of colloi- 
dal solutions of Mn02, Sb 2 S 3 and positively charged Fe 203 . They have 
observed that the rate of coagulation is markedly increased in all cases 
when the wall area of the coagulating system is increased by introduc- 
ing glass beads. They also find that when the same number of beads 
and the containing walls are paraffined the coagulation is sensibly re- 
tarded in all cases. In the light of their results they consider unlikely 
that the increase in the rate of coagulation, under wall effect alone, can 
convert a ‘slow’ into a ‘rapid’ coagulation. They conclude that auto- 
catalysis cannot be considered as a general characteristic of coagulation 
as has been supposed by some workers, but that it is a secondary 
process which adds to the main course of coagulation under certain 
conditions. 

Now as shown by electrosmotic, cataphoretic and stream-potenti- 
als measurements, the wall-layer of glass in contact with water 
becomes negatively charged. The nature of this charge will be modified 
considerably in the presence of electrolytes as well as when the glass 
surface is paraffined. It is therefore certain that the glass surface will 
help or retard the coagulation according to the nature of charge on it 
and on the colloidal particles. Moreover glass walls themselves, 
whether paraffined or not and whether charged or uncharged, will act 
centres for coalescence. In view of the^ considerations it is not 
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justifiable to say that the results of Joshi and Narayan ( loc, cit, ) 
support the conclusion that the nature of coagulation process is not 
intrinsically auto-catalytic. 

On the other hand, their results can well be utilised to show that 
the nature of coagulation process is auto-catalytic. For as shown by 
them the walls of the containing vessel (unparaffined) make the S-shape 
of the C. V, curves less marked and it is quite likely that the non- 
observance of auto-catalysis by some workers might be to a certain 
extent due to this effect. 

9. In the light of the foregoing evidence it can be stated that as yet 
no investigator has succeeded in showing that the nature of the coagula- 
tion process is not intrinsically auto-catalytic. Failure to observe the 
S-shape of the C. V. curves and the auto-catalytic nature of the coagu- 
lation process can be due to several factors which have been considered 
in this section and which as shown will considerably modify the nature 
of the C. V. curves and of coagulation. Also as showm in this section 
the idea of critical potential is completely supported ; if any deviations 
occur they can be explained by taking the influence of the similarly 
charged ions into consideration. 

(b) Applicability of Schulzc-Hardy law. 

10. It has been shown by Desai ( Kolloidchem. Beihefte, 26» 
384, 1928 ) that in the case of colloidal thorium hydroxide containing 
appreciable amounts of HCl, the C. V. curves for equivalent concen- 
trations of different electrolytes having the same coagulating ion 
( univalent ) are not identical and that the C. V. is not the same in 
different cases. This is in contradiction to the requirements of the 
Schulze- Hardy law according to w^hich the time required for the coagu- 
lation of a sol by electrolytes having the same oppositely charged ion 
is independent of the nature of that ion of the coagulator which carries 
the same charge as the colloidal particles. It has been expressed by 
several investigators ( references are given in the above paper of Desai 
on p. 394 ) that unless and until the influence of the similarly charged 
ion is taken into consideration, no theory will be adequate enough to 
explain the results of coagulation of sols by electrolytes. In the case 
of multivalent coagulating ions the influence of the similarly charged 
ion being negligible, the Schulze -Hardy law is obeyed. It has also 
been shown by Desai ( loc. cit. ) that the applicability of the Schulze- 
Hardy law increases with the progress of dialysis. This has been 
explained by assuming that with the progress of dialysis the preferential 
adsorption of the similarly charged ions decreases. 

11. The measurements of cataphoretic speed of colloidal solu- 
tions of ferric hydroxide ( Desai and Borkar, loc. cit. ) and of thorium 
hydroxide ( B. N. Desai, and A. K. Desai, loc. cit. ) in the presence 
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of varying amounts of electrolytes have shown that preferential ad- 
sorption of similarly charged ions takes place in the presence of small 
amounts of electrolytes containing monovalent coagulating ion, while 
with bivalent coagulating ion no preferential adsorption of similarly 
charged ions is allowed to take place. It has also been observed that 
the amounts of different electrolytes necessary to lower the value of 
the cliarge to the critical value are not the same. The earlier con- 
clusions are thus supported by the evidence of charge measurements 
in these respects. The charge measurements, however, show that the 
preferential adsorption of similarly charged ions does not appreciably 
decrease with the progress of dialysis l c., with an increase in the 
purity of the sol. Therefore the explanation advanced in the previous 
paragraph about applicability of the Schulze-Hardy law with the 
progress of dialysis requires modification. In the case of thorium 
hydroxide the deviations from the Schulze- Hardy law only disappear 
after a period of dialysis of 10 days or so. During this period of 
dialysis the charge on the colloidal particles will be brought nearer 
and nearer to the iso-electric point ( the maximum cataphoretic speed 
having occurred at a period of dialysis of 5 days or so) and thus 
as shown in section (a), coagulation tends to be rapid in all the cases 
( disappearance of S-shaped nature of the C. V. curves ). Under 
the circumstances it is quite likely that although different similarly 
charged ions may be preferentially adsorbed to different extents in the 
beginning, this may not affect the nature of the C. V. curves to any 
appreciable extent. 

12. In view of the evidence of charge measurements it is also 
considered that the mechanism of coagulation as pictured by Weiser 
( J. Phys. Chem., 28, 232. 1924; 29, 955, 1925 ) and Dhar ( ibid,, 28, 
457, 1924) for explaining the preferential adsorption of similarly 
cliarged ions is difficult to understand. For, the preferential adsorption 
of the similarly charged ions is noticed only in the presence of small 
amounts of electrolytes and at these concentrations the colloidal solu- 
tions do not show at all any tendency for coagulation. 

( c) Relation between charge and stability, 

13. Numerous papers have been published by investigators in 
Colloid Chemistry on the stability of various colloidal solutions in the 
presence of electrolytes — greater floculation value (F. V.) greater stabi- 
lity and smaller F. V. smaller stability. These investigations have 
been made with colloidal solutions which have been purified to certain 
extent by dialysis. The decrease in the F. V. with the progress of 
dialysis has been explained generally by assuming that with the pro- 
gress of dialysis, the charge on the colloidal particles continuously 
decreases. We have measured cataphoretic speed and stability simul- 
taneously of colloidal solutions* of gold, ferric hydroxide and 
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hydroxide with the progress of dialysis. The following results have 
been obtained ( for details refer to papers by Desai, Nabar and Barve, 
J. Indian Chem. Soc., 9, 463, 1932 ; Desai and Borkar, loc. cit. 
B. N. Desai, loc. cit. ) : — 

(i) In the case of colloidal gold, with the progress of dialysis 
both cataphoretic speed and stability as determined by F. V. increase 
in the beginning, reach a maximum value and begin to decrease simul- 
taneously thereafter. 

(«) The cataphoretic speed of colloidal particles of ferric and 
thorium hydroxide, first increases, reaches a maximum value and then 
decreases on subjecting the sols to dialysis ; the F. V., on the other 
hand, continuously decreases with the progress of dialysis in both the 
cases. 

14. The above results show that although there is a direct rela- 
tion between charge and stability in the case of colloidal gold, the same 
is not found to be the case with colloidal ferric and thorium hydroxide. 
In the latter case such relation is only found to exist for the period of 
dialysis when both cataphoretic speed and F, V. decrease regularly- 
The reasons for a regular decrease in the F. V. with the progress of 
dialysis, in spite of first an increase and then a decrease in the cata- 
phoretic speed, have also been advanced by us. In both the cases — 
ferric as well as thorium hydroxide — an increase in the preferential 
adsorption of the stabilising ions in the presence of KCl ( electrolyte 
added for F. V. determinations ) as well as a change in the size of the 
particles during dialysis have been found to be very significant from 
the point of view of stability. In the case of ferric hydroxide the 
changes in the hydration of colloidal particles in the initial stage of 
dialysis are also partly responsible for the abnormal behaviour. 

15. It has been observed by us that on adding small increasing 
amounts of KOH in the case of gold sol, of HCl and FeCIs in the 
case of ferric hydroxide sol and of HCl in the case of thorium hydro- 
xide sol, the cataphoretic speed first increases and then decreases or 
that there is a maximum in the cataphoretic speed (C. S.) — concentra- 
tion (C) curve. The initial increase in the cataphoretic speed is due to 
a preferential adsorption of the similarly charged ions. All these sols 
initially contain an amount of the stabilising electrolyte which is 
appreciably more than what correspondns to the maximum in the C.S. — 
C curve for that electrolyte. With the progress of dialysis, the 
amount of the stabilising agent continuously decreases. The process 
of dialysis can therefore be considered as a reverse of the process of 
adding small increasing amounts of the peptising electrolyte to the 
ooUoid in so far as the removal of the peptising electrolyte is concern- 
ed \ one should thus expect that with the progress of dialysis the 
cataphoretic speed will first increase and then decreosei Thus a cd* 
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loidal solution when subjected to dialysis will show {a) first an increase 
and then a decrease or (b) a continuous decrease of the cataphoretic 
speed according as it initially contains an amount of the peptising agent 
(a) more than or (b) equal to or less than what corresponds to the 
maximum in the C.S.— C curve with that electrolyte. Other sols are 
being investigated from this point of view. 

16. From the foregoing it will appear that it is not safe to draw 
conclusions about changes in charge from the stability determinations 
as has hitherto been the practice, for although this may serve a useful 
criterion in some cases it may not do so in others. 

{ d) Changes in cataphoretic speed and stability of colloidal 
solutions of ferric and thorium hydroxide dialysed and 
diluted to different extents. 

17. We have observed ( Desai and Borkar, loc, cit. ; B. N. 
Desai and A. K. Desai, loc. cit. ) that (i) for samples of sol dialysed 
for periods shorter than what corresponds to the maximum in the C. 
S. — D ( dialysis ) curve, on diluting the sol, the cataphoretic speed of 
colloidal particles first increases, reaches a maximum value and then 
decreases and (ii) for samples of sol dialysed for longer periods, the 
cataphoretic speed regularly decreases on dilution of both the sols. 

18. Both on diluting and dialysing the sol the amount of the 
peptising electrolyte decreases. The processes of dilution and dialysis 
can therefore be considered similar in tliis respect. Now as shown in 
section (c), if a colloidal solution initially contains an amount of the 
peptising electrolyte more than what corresponds to the maximum in 
the C. S. — C curve the cataphoretic speed first increases and then 
decreases on* dialysis. The samples of the sol dialysed for periods 
shorter than what correspond to maximum in the C. S. — D curve 
do contain an amount of the peptising electrolyte which will be 
more than what corresponds to the maximum in the C. S. — C curve and 
therefore the processes of dilution and dialysis being similar, the 
cataphoretic speed should first increase and then decrease on dilution 
of the sol. Sols dialysed for longer periods than what corresponds 
to the maximum in the C. S. — D curve should show on diluting, !a 
continuous decrease in the cataphoretic speed as they contain an 
amount of the peptising electrolyte less than w^hat corresponds to the 
maximum in the C. S. — C curve ; for such samples tlie cataphoretic 
speed also regularly decreases on dialysis. 

19. If the analogy between processes of dialysis and dilution 
given in the preceding paragraph is correct, one should expect that the 
maximum in the C.S. — Dil. ( dilution ) curve should occur at lower 
dilutions in the case of sols dialysed for longer periods than those 
dialysed for shorter periods. This has actually been found to be the 
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case (Desai and Borkar, loc. cit. and B. N. Desai and A. K. Desai, 
loc. cit.). In what respects dialysis and dilution cannot be considered 
similar has also been discussed by Desai in the above papers. It is 
however considered that changes in cataphoretic speed on dialysis and 
dilution are mostly due to changes in the concentration of the peptising 
electrolyte. Different sols are being investigated to see how far observa- 
tions (i) and (ii) given in para. 17 are also noticed in them in order to 
find out if this behaviour is a general property of colloidal solutions. 

20. On diluting the sol the stability as determined by the F.V. 
with KCl decreases regularly for both ferric and thorium hydroxide 
sols. As shown in para. 16 there does not appear a direct relation 
between charge and stability in all the cases ; for, as stated above, the 
changes in the cataphoretic speed on dilution are not the same for sols 
dialysed for different periods. 

21. Dhar (for references see Desai, Kolloidchem. Beihefte, 26, 
385, 1928) has divided colloidal solutions into two divisions according 
as they show normal or abnormal behaviour to the dilution rule, viz.^ 
the greater the concentration of a colloid the greater the amount of an 
electrolyte necessary for coagulation. According to Dhar, only those 
sols show an abnormal behaviour to dilution rule which show appreci- 
able preferential absorption of similarly charged ions from the solution. 
Desai (above quoted paper) has however shown that colloidal thorium 
hydroxide can be made to show either normal or abnormal behaviour 
to dilution rule by varying the purity of the sol ( by subjecting the sol 
to dialysis ), and that it is erroneous to divide the colloidal solutions 
into two classes as done by Dhar. We have also observed that both 
colloidal ferric and thorium hydroxide show appreciable preferential 
adsorption of K ion in the presence of KCl ( Desai and Borkar, loc. 
cit ; B. N. Desai, and A, K. Desai, loc. cit. ), and that both these sols 
show normal behaviour to dilution rule when they are coagulated with 
KCl. Thus Dhar’s explanation about abnormal behaviour to dilution 
rule also does not seem to be correct. 

22. In explaining the abnormal behaviour to the dilution rule, it 
has also been stated that a dilute sol adsorbs proportionally more of the 
similarly charged ion than the concentrated one. Our preliminary 
results ( Desai and Barve, Nature, 128, 907, 1931 ) have shown that 
on the addition of small increasing amounts of KCl and MgCl 2 , the 
cataphoretic speed first increases and then decreases, the initial increase 
being greater with the concentrated sol than with the dilute sol. It was 
also observed that the maximum value of cataphoretic speed occurs at 
a lower concentration of the electrolyte in the case of dilute sol than 
the concentrated one. These results thus do not support the conclusion 
that there being greater adsorption of the similarly charged ion in a 
4Uut^ sol than a concentrated one, the charge will be gteater in the 
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formw case and hence a greater amount of electrolyte will be required 
for coagulation. Also the explanation for disappearance of abnormality 
to the dilution rule, as in the case of the Schulze- Hardy law, with the 
progress of dialysis should be modihed as indicated in para. 11. It 
appears that increase in distance between colloidal particles on dilution, 
might have considerable influence on the coagulation and make the sol 
show an abnormal behaviour as regards stability (cf. Desai, Kolloidchem. 
Beihefte, 26, pp. 400-401, 1928). 

ifi) Relation between charge and viscosity, 

23. There are two different views at present about relation 
between charge and viscosity. According to v. Smoluchowski (for 
references on this subject see papers by Desai and Borkar, loc. cit. ; 
B.N. Desai and A.K. Desai, loc. cit. ) the movement of electrically 
charged particles of a sol causes the development of an electric field, 
which hinders the flow of the sol resulting in an increase of its viscosity. 
This conclusion was found to be supported by Smoluchowski’s measure- 
ments which showed that a sol containing particles of greater electric 
charge was more viscous than a sample containing particles of feeble 
electric charge. On the other hand, Dhar and co-workers from their 
measurements with a number of sols have tried to show that the view 
of Smoluchowski is untenable. According to them, other things being 
identical, a decrease in the electric charge on colloidal particles causes 
an increase in hydration and necessarily in the viscosity of the sol. It 
should however be stated that Dhar’s conclusions about changes in 
charge are based on F.V. determinations and this is certainly not 
correct in view of what has been said in the foregoing sections about 
relation between charge and stability as determined by F.V. 

24. We have made simultaneous measurements of charge and 
viscosity of colloidal solutions of ferric and thorium hydroxide dialysed 
to different extents and of different concentrations and in the presence 
of varying amounts of electrolytes. In the case of colloidal ferric 
hydroxide we have observed ( Desai and Borkar, loc. cit. ) that 

(i) With the progress of dialysis, cataphoretic speed first increases 
and then decreases, while viscosity first decreases and then increases. 
The maximum in the C.S. — D curve and the minimum in the V 
( viscosity ) — D curve however do not occur at the same stage of 
dialysis. 

(ii) On adding small increasing amounts of electrolytes with uni- 
valent coagulating ion, cataphoretic speed first increases and then 
decreases, while viscosity first decreases and then increases. The 
maximum in the C.S. — C curve and the minimum in the V — C curve do 
not however occur at the same concentration of the electrolyte# 

(iii) With highly concentrate sols of Fe|0| the initial 
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ia viscosity with the progress of dialysis is not noticed at all ( Desai, 
Special Number of the Jonrn. Indian Chem. Soc, p. 37, 1933 ). 

In the case of colloidal thorium hydroxide we have observed 
( B.N. Desai aikl A,K. Desai, loc. cit. ) that 

(i) With the progress of dialysis, cataphoretic speed first in- 
creases and then decreases, while viscosity continuously increases — the 
increase being more marked in the later stages of dialysis. 

(ii) On diluting the sol cataphoretic speed first increases and 
then (tecreases for samples which have been dialysed for periods shorter 
than what corresponds to the maximum in the C.S. — D curve and it 
continuously decreases on dilution for samples which have been 
dialysed for longer periods. Viscosity, on the other hand, continuously 
decreases on dilution in all the cases although the samples of sol were 
dialysed to different extents. Also the percentage increase of viscosity 
on dialysis is greater in the case of concentrated sols than dilute sols. 

(iii) For all the samples of the sol, whether dialysed for short or 
long periods, cataphoretic speed first increases and then decreases on 
the addition of small increasing amounts of electrolytes having uni- 
valent coagulating ion, the initial increase in cataphoretic speed being 
not noticeable with electrolytes having bivalent coagulating ion. Vis- 
cosity, on the other hand, increases continuously with all the elec- 
trolytes for samples of the sol which have been dialysed for periods 
shorter than what corresponds to the maximum in the C.S. — D curve, 
while for samples dialysed for longer periods the viscosity first decrea- 
ses and then increases on adding small increasing amounts of electro- 
lytes to the sol. 

25. It will appear from the above results that neither the view 
of Dhar nor of v. Smoluchowski can alone explain the changes in 
charge and viscosity of colloidal ferric and thorium hydroxide under 
different conditions — with the progress of dialysis, with a change in 
dilution and when small increasing amounts of different electrolytes are 
added. As pointed out in our papers one has to consider the effect 
of various factors, which are given below, in explaining these changes 
in charge and viscosity. 

(i) Changes in the concentration of disperse phase, — The viscosity 
of the sol will generally decrease with a decrease in the concentration 
of the disperse phase. 

(ii) Electro-viscous effect. — The viscosity of the sol will increase 
with sin increase in the cataphoretic speed of colloidal particles and 
decrease when the cataphoretic. speed decreases. 

(iii) Changes in hydration of colloidal particles. — With an 
increase in hydration of the colloidal particles (this tendency is most 
prohounced with the progress of dialysis when the sol shows a tendency 
W M to gol) tho viscosity will also increase, there being ah increase in 
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the eflfective volume of the particles. On diluting the sol, the hydration 
of colloidal particles may increase and the viscosity may also increase 
due to an increase in the effective volume of the particles. 

(iv) Variation in the shape and structure of particles. — As for 
the variation of the shape of the particles little is known. How- 
ever the structure of the particles is sure to vary both during 
dialysis and dilution. During dialysis, there is a tendency for the 
particles to aggregate as during coalescence and thus increase their 
effective volume and the viscosity. On the other hand, on dilution 
the larger aggregates may break up into smaller ones and thus 
decrease the effective volume of the particles as well as viscosity. 

(v) Changes in the concentration of the electrolyte. — The visco- 
sity will increase regularly with an increase in the concentration of the 
electrolyte present in the sol except with those electrolytes which show 
a negative viscosity within a particular range of concentration. 

26. In a previous paper Desai (Kolloidchem. Beihefte, 26, 422, 
1928) has explained changes in viscosity on dialysis and ageing by 
assuming that as with the progress of dialysis and on ageing, the sol 
becomes unstable, the charge decreases and therefore viscosity increases. 
In view of what has been said in previous sections it is not right to 
draw conclusions about changes in charge from stability determinations 
and therefore the above explanation may have to be considerably 
modified. The influence of all the factors mentioned in the previous 
para, should be taken into account. As the ceric hydroxide sol initi- 
ally contains quite a large amount of the peptising electrolyte it is 
likely that on dialysing, the charge on colloidal particles may first 
increase and then decrease as in the case of ferric hydroxide and 
thorium hydroxide sols. The changes in the various properties of collo- 
idal particles of ceric hydroxide under different conditions are being 
investigated. 

27. In a recent paper Ghosh and Banerji, (Bui. Acad. Sci. U. 
P., 2, 135, 1933) have given some measurements of viscosity of 
colloidal ferric phosphate dialysed and diluted to different extents, the 
flow of the liquid being caused under varying pressure. They have 
stated that if measurements of rates of flow of a colloid be undertaken 
at fairly high pressures, the change in the viscosity of colloids with the 
progress of dialysis will be either nil or insignificant. According to 
them hydration has to be assumed to be very labile. Our results of 
study (Desai, loc. cit.) of the ceric hydroxide sol and gel also seem to 
support the conclusion about labile nature of hydration. Ghosh and 
Banerji however believe that colloidal solutions show a high viscosity 
due to an orientation of the particles rather than due to high hydration 
of the disperse phase. According to them the tendency to orientation 
increases as the electric charge on the colloid particles is decreased s^pd 
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as, during dialysis, the electric charge on colloidal particles continuously 
decreases the viscosity will increase. It should be pointed out here 
that their conclusion about changes in charge during dialysis is based 
on coagulation experiments as they themselves state. This is not 
justified in view of what has been stated in previous sections about 
changes in charge during dialysis. In fact the ferric phosphate sol 
which they have used initially contained a considerable amount of the 
peptising agent and therefore the charge on colloidal particles during 
dialysis will first increase and then decrease instead of continuously 
decreasing as shown by stability determinations. Our examination 
of ceric hydroxide gel under ultra-microscope (Desai, loc. cit. ) has 
revealed no tendency for a definite orientation of the particles in that 
gel. Our gel contained more than 2000 mols. of water per one mol. of 
Ce 02 (the amount of water depending on temperature of gel formation) 
and it is considered that a considerable increase in viscosity during 
dialysis is due to an increase in hydration of the particles. Also the 
decrease in viscosity under high pressures noticed by Ghosh and 
Banerji (loc. cit.) is not due to a destruction of the orientation of collo- 
idal particles under high pressures as supposed by them, but definitely 
due to a decrease in the hydration of the particles on account of some 
water molecules wrapping the particles having been torn off and the 
effective volume of the particles having thus been decreased. It is not 
necessary to consider that increase in hydration is as a result of adsor- 
ption of water by colloidal particles, for large amount of water held by 
the gel will demand adsorption several molecules deep and this is 
incompatible with Langmuir's theory (J. Amer. Chem. Soc., 38, 2221, 
1916; 40. 1361, 1918), according to which the adsorbed layer cannot 
be several molecules deep. The picture of hydration suggested by 
Desai (Kolloidchem. Beihefte, 26. 434, 1928) will easily allow some 
water molecules being torn off under high pressures and thus explain 
the decrease in viscosity with an increase in the shearing force. There 
is also no evidence to suppose that orientation of colloidal particles in 
a sol changes during dialysis. 

28. In view of what has been stated in this section it will be 
clear that it is erroneous to draw conclusion about changes in charge 
from changes in viscosity as in the case of stability (para. 16), and 
that there is a necessity to study simultaneously changes in charge and 
viscosity of colloidal solutions under different conditions. This is being 
done in our laboratory. 

(y) Sensitisation of colloidal solutions by non-electrolytes^ 

29. We (Patel and Desai, Kolloid Zeit., 51, 318, 1930) have 
studied the influence of non-eiectrolytes— methyl, ethyl and iso-propyl 
alcohols, acetone, urea and cane-sugar on the rate of coagulation of 
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colioidal thorium hydroxide of different degrees of purity in the presence 
of NaCl ; the coagulation of the sol in the presence of non-electrolytes 
alone has also been studied. The following results have beed 
obtained ; — 

(i) With the progress of dialysis the sol is more and more 
sensitised by non-electrolytes. 

(ii) A fairly pure sample of the sol ( sol dialysed for 6, 8 and 11 
days) could be coagulated by non-electrolytes alone* the coagulating 
power of non-electrolytes increasing with an increase in the purity of 
the sol. 

(iii) The C. V. curves for lower concentrations of electrolytes 
and non-electrolytes or non-electrolytes alone are found to be S-shaped 
The S-shape of the C. V. curves becomes less marked with an increase 
in the purity of the sol. 

(iv) The order of effectiveness in sensitisation or coagulation of 
the sol by the non-electrolytes tried in these experiments is 

Urea>methyl alcohol>ethyl alcohol>iso propyl alcohol>cane-sugar 
>acetone. 

30. The view of Weiser (J. Phys. Chem., 28, 1253* 1924) 
that sensitisation is caused clue to the cutting down of the adsorption 
of the coagulating ion in the presence of non-electrolytes is not appli- 
cable in the present case because the C. V. increases in the presence 
of non-eloctrolytes. Also the fact that fairly pure samples of the sol 
could be coagulated with non-electrolytes alone shows that the above 
view is not of much help in explaining our results. 

31. The other view of Weiser (loc. cit. ) that the non-electroytes 
displace the stabilising ion is supported by our results. For, such a 
displacement of the stabilising ion will make the sol unstable and if 
stability is defined in terms of coagulation concentration* smaller 
amounts of eletcrolytes will be required to coagulate the sol in the pre- 
sence of non-electrolytes. This view will also explain the coagulation 
of the sol by non-electrolytes alone, for if the non-electroljdies are able 
to displace so much amount of the stabilising ion from the inner sheet 
of the double layer that the value of the charge on the particles is 
lowered to the critical value, the sol will begin to coagulate — slow 
coagulation phenomenon. If the amount of the stabilising ion displac- 
ed is quite considerable the value of the charge on the colloidal parti- 
cles may be brought down to the iso-electric point and the coagulation 
may become rapid from the beginning. It should however be stated 
that it is not possible to say how far the displacement of the stabilising 
ion by the non-electrolytes will be shown by actual adsorption experi- 
ments. 

32. The suggestion of Wo. Ostwald (Grundriss der KoUoid 
Cbemie» 1 Aufi. 1909. p. 441) and of Freundlich (Colloid airi Capiiiafir 
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Chemistry. Eng. Translation, 1926, pp. 462-65) that changes in the 
dielectric constant decide the influence of non-electrolytes is found to be 
supported by these experiments. All the non-electrolytes tried in our 
measurements had dielectric constant lower than that of water and 
therefore if the non-electrolytes are adsorbed in the double layer the 
dielectric constant will be lowered and with it the electric charge on 
the colloidal particles. Whether there will be slow or rapid coagula- 
tion in the beginning will depend upon the extent of the lowering of the 
charge. 

We have observed that with the progress of dialysis the charge 
on colloidal particles of thorium hydroxide first increases and then 
decreases. If the coagulation by non-electrolytes is due to a lowering 
of the dielectric constant and hence of the electric charge, one would 
expect that the samples of the sol having the same cataphoretic speed 
f. on the one or the other side of the maximum in the C. S.-D curve 
should show the same behaviour when non-electrolytes are added. It 
will however be seen from our results that the sol could be coagulated 
with non-electrolytes alone only when it was dialysed for long periods 
(6, 8 and 11 days) ; sols dialysed for shorter periods t. e., less than 
what corresponds to the maximum in the C. S.-D curve { sols dialysed 
for 0 day and 3 days ) could be only sensitised but not coagulated by 
non-electrolytes alone. It thus appears that the non-electrolytes are 
not able to lower the dielectric constant as much in the presence of 
appreciable amounts of electrolyte ( sols dialysed for 0 day and 3 days 
certainly contain quite appreciable amounts of the stabilising elec- 
trolyte when compared with samples dialysed for 6, 8 and 1 1 days ) 
as they can do in their absence, or that the adsorption of the non- 
electrolytes in the presence of electrolytes is not quite appreciable. A 
tendency to this effect is noticeable somewhat in the results of 
Mukherjee, Rai Choudhuri and Rao (J. Indian Chem. Soc., 5, 697, 
1928 ). This point however requires further investigation. 

The results of Mukherjee and co-workers ( loc. cit. ) show that 
the cataphoretic speed of colloidal particles of arsenious sulphide is 
lowered more and more on adding larger and larger amounts of non- 
electrolytes which also sensitise the sol. It is therefore quite likely 
that even in the case of thorium hydroxide addition of non-electrolytes 
which sensitise the sol will lower the cataphoretic speed. This 
work is in progress. 

33. Mukherjee and co-workers ( loc. cit. ; J. Indian Chem. Soc., 
2, 307, 1925 ; 3, 349, 1926 ) consider that the diminution in the di- 
electric constant brings about two effects : — 

(i) The electrical work, resulting from the displacement of the 
ions constituting the mobile sheet of the double layer and surrounding 
Oie colloidal particles, when two particles approadi sufficiently near 

n 
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each other, will increase with a diminution of the dielectric constant. 
This effect will decrease the rate of coalescence and tend to stabilise 
the sol. 

(ii) From Mukherjee’s theory of the electrical adsorption of the 
precipitating ions it follows that the adsorbability will increase in a 
medium of low dielectric constant. This effect will give sensitisation. 
The net effect will depend on the relative magnitudes of factors (i) 
and (ii). 

In our case the effect of factor (i) has been either absent or less 
predominant than the effect of factor (ii) because stabilisation of the 
sol did not take place in any experiment. Factor (ii) can be utilised to 
explain both sensitisation and coagulation of the sol by non-electrolytes. 

Mukherjee and co-workers ( loc. cit. ; also Choudhury, J. Phys. 
Chem., 32, 1481, 1928; Special Number of J. Indian Chem. Soc., 201, 
1933 ) have also suggested that variation in the thickness of the double 
layer, changes in the interfacial tension of the medium etc., take place 
in the presence of non-electrolytes. It should however be stated that 
in the absence of any definite knowledge of variation, of the above 
properties of the double layer it is not quite correct to use these factors 
in explaining the results of sensitisation by non-electrolytes ( cf. 
Weiser. J. Phys. Chem., 44, 101, 1930 ). It appears that the role 
of dielectric constant in the sense proposed by Wo. Ostwald and 
Freundlich may, to a very large extent, explain the results of sensiti- 
sation, although in some cases some other influences may have also to 
be taken into account. 

34. In a recent paper Prasad and Nabar (J. Indian Chem. Soc., 
10, 53, 1933) have studied the influence of non-electrolytes on the 
coagulation of colloidal ceric hydroxide by the thermopile method. They 
find that alcohols affect the stability with the progress of dialysis of the 
sol in the same manner as observed by Patel and Desai ( loc. cit. ) in 
the case of thorium hydroxide sol ; sugars are however found to stabilise 
the ceric hydroxide sol and this effect increases with the progress of 
dialysis. The stabilising effect of sugars in this case may be due to the 
effect of factor (i) discussed in para. 33 as well as due to the cutting 
down of the preferential adsorption of the coagulating ion by the sugars. 
Regarding Prasad and Nabar’s results it must be stated that in explain- 
ing their results they have assumed that the charge decreases regularly 
with the progress of dialysis. This is not justified in view of the fact 
that their sol contained initially appreciable amount of the peptising 
agent and therefore during dialysis the charge may first increase and 
then decrease. 

CONCLUSION. 

35. From the foregoing considerations it is apparent that changes 
which will be produced in the charge on colloidal particles during 
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dialysis are not so simple as many colloid chemists seem to imagine. It 
will also be clear that the results of viscosity and stability ( towards 
electrolytes and non-electrolytes ) cannot always be utilised for getting 
an idea about charge on colloidal particles. Under the circumstances it 
is difficult to understand how far one should consider as satisfactory 
the interpretations of the results of coagulation of colloids or of 
viscosity determinations whenever inferences have been drawn from 
them about changes in charge on the particles. There is thus a clear 
necessity of investigating simultaneously different properties of various 
colloidal solutions — cataphoretic speed, stability, viscosity etc., — which 
have been dialysed to different extents in order to get a clear idea about 
relation between various properties. 


Paper by Desal and Borkar on Ferric Hydroxide referred to in para 
6 has appeared in the December 1933 number of the Transacfions pf ifie faradc^ 
Socktff London, 



SMOKE AND ITS PREVENTION 
By 

M. P. KANGA B.Sc. (Bom.) 

( Combustion Engineer , The Tata Iron & Steel Company Ltd»i 
Jamshedpur, ) 

Industrialism is rapidly spreading over our Indian cities which 
congested and crowded as they are, have already begun to feel the 
effects of mechanization and of comparatively large scale production. 

Among the many problems which follow in the wake of industrial 
progress, is the abatement of smoke and dust and the taking of mea- 
sures against atmospheric pollution. 

In almost every city, where hydro-electric power is not available, 
coal is the chief source of generating electrical energy, supplying heat 
and producing steam and power. The boiler plant whether large or 
small is also invariably associated with factories, marine vessels, loco- 
motives, trucks, cranes, shovels, steam rollers etc., and the general 
indication of such boiler plants in operation is the black smoke and 
dirt belching forth from their chimneys or stacks. 

From the standpoint of hygiene, aesthetics and economics, it is 
highly desirable if not essential that the occurrence of smoke should be 
prevented and the air kept as free from dust as possible. 

It is the primary concern of Municipalities to see to public health. 
Our markets are kept clean and we are supplied with pure, filtered, 
drinking water. The average individual is rather careful about clean 
food and water but how about the air that he or she inhales ? The 
normal consumption of solids and liquids by the human system is 
about 5i pounds in 24 hours but the air breathed, is over 35 pounds 
in the same period. One can imagine how harmful could the impuri- 
ties in so much air be to the lungs and the chest. Is it not a logical 
step to legislate and make regulations in order also to prevent people 
from introducing obnoxious fumes, smoke and grit in the atmosphere 
which surrounds urban communities ? 

Of the industrial dusts, smoke and Municipal dust are no doubt 
harmful but far more serious problems are connected with industries 
such as granite quarrying in which the employees have to suffer from 
a dust concentration 40 times as much giving rise to such diseases as 
silicosis and consumption. However, as city atmosphere affects a 
large number of people, and as it actually pays not to have smoke, the 
subject shoqld receive careful attention from the public at laife. 
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Nuisance due to dust particlesi spoiling of the sestfaetic features 
of landscapes and residential quarters on account of unsightly strealcs 
of smoke and the fouling of buildings, paintings, silverware, furniture 
etc., are sufficient reasons for passing legislation against smoke emis* 
aion. It is estimated that in the city of New York, the damage caused 
by smoke amounts to the appalling figures of over Rs. 50 per annum 
per head. No wonder that of late tjiere have been so many questions 
raised in the British Parliament to replace bituminous coal by some 
sort of smokeless fuel. 

As far as the consumers of coal are concerned, they would have 
enough inducement to keep the smoke down if they only realize that 
smoke abatement also entails economy in fuel. It is only due to lack 
of knowledge and want of engineering skill that they unnecessarily lose 
money by continuing antiquated methods. 

Smoke is the direct result of improper combustion or the burning 
of coal. To burn a shovelful of coal ( say about 20 lbs. or 04 cu. ft. ) 
it requires as much air as would be contained in a room 16^ x 16' x 16' 
( nearly 4,000 cu. ft. ). From these proportions it may readily be ob- 
served that to thoroughly burn coal, enough air and proper contact 
are necessary. A little consideration will show that this is not so easy 
when coal is fired in a haphazard manner. 

Visible smoke mainly consists of minute particles of carbon, tar 
and ash carried away by the products of combustion which are carbon- 
dioxide, water vapour and carbon monoxide with traces of hydrocarbons 
( due to incomplete combustion ) together with the inert nitrogen of the 
air. Microscopic analysis shows that these particles are composed of 
groups of still smaller particles about two millionth part of an inch in 
diameter 1 

The actual loss of carbon in dense smoke amounts to about 1% of 
the carbon in the coal but in terms of heat units this loss itself is only 
about 3 to 4%. It is the loss of heat units in the accompanying carbon 
monoxide and hydrocarbons that is so serious and may amount to near- 
ly 15% of the heating value of coal. It should be remembered, there- 
fore, that when you see smoke, you actually visualize Only a fraction of 
the total heat loss. 

To make it more dear let us consider the combustion of a pound 
of carbon. If it is so burnt as to give only carbon monoxide instead of 
carbon dioxide, then we lose 10,600 B. Th. U.*s or a quantity of heat 
which could evaporate 3i times as much water at 212^F. as is pos- 
sible to generate from the heat of formation of carbon monoxide. 

In the case of boiler practice, insufficient or suffident ( i. e. 40 to 
50% excess ) air might make a difference of as much as 10 to 15% in 
the cost of steam generation. 

Now, coal is not a homogeneous substance. It is composed of 
b)rdro^carboxi8» carbon^ ash and moisture^ and when subjected to heat^ 
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its volatile matter is first driven away leaving behind carbon mingled 
with ash which is called coke. Consequently, for combustion, air has 
to be so regulated as to first thoroughly burn the gaseous products which 
leave the coal as soon as it gets heated. When air is insufficient, the 
volatile matter instead of being thoroughly burnt, cracks up forming 
soot and other hydro-carbons of a more stable nature. Hence, lack of 
air is the primary cause of smoke. 

The second cause may be put down as due to either too low or, 
too high a combustion chamber temperature. If the temperature 
is too low (as in the case of furnaces starting up) the fuel is not 
properly ignited and the gases leave the furnace decomposed and sooty. 
When the temperature is too high the heavy hydrocarbons and tar 
break up into soot in about a tenth of a second, i, e,, too quickly to 
enable air to react with them. Soot once formed is difficult to burn 
and flies up the chimney as smoke. 

The third and general cause of smoky stacks is the improper 
design of furnaces. In most cases the combustion space is far too 
small to allow sufficient time for the gases and air to react. In others, 
the grate or burner construction is such that proper mixture and 
intimate contact of fuel and air are lacking. 

The prevention of smoke, therefore, depends on the proper appli- 
cation of the general principles of combustion. It is worthwhile 
therefore to look into a few practical methods which are useful in 
ensuring thorough combustion. 

When dealing with hand fired furnaces, only skilled firemen 
should be kept on the job. Small quantities of coal must be charged 
at a time as frequently as necessary and first allowed to coke on the 
plate in front of the grate. During the time that the gases distil off 
the charging door should be left ajar to let in plenty of secondary air. 
This is the first step taken in order that the hydrocarbons may be 
thoroughly burnt. The second step which consists of pushing the fuel 
on to the grate allows the coke to be uniformly fired with a set 
quantity of air. 

In the case of larger units, the selection of a suitable stoker must 
not be overlooked. 

There are many types of stokers and salesmen have a tendency to 
offer this important equipment without advising as to its suitability 
for a particular grade of coal. Stoker and furnace construction meant 
for a low volatile coal turns out to be inefficient when it is used 
for the firing of high volatile coal. Smokeless settings, well-designed 
arches and proper baffling to suit particular conditions, are highly 
important factors and money spent in rebuilding furnaces certainly is 
repaid. 

Varying or excessive loads are often the cause of smoke from the 
gtagks of even well-designed boiler furnaces and operation should b^ 
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more uniform. The forcing of boilers is a bad practice. 

In the smaller units, lack of draft and turbulence are sometimes 
overcome by the use of steam jets by which means air can be injected 
into the furnace usually above the firing door. This practice may 
be resorted to only in cases where there is no other solution to the 
problem. 

When the question of new installation arises, pulverised coal fired 
furnaces should be given serious consideration. 

The more up-to-date plants have automatic combustion control 
devices, carbon-dioxide recorders, air preheaters and sometimes out of 
necessity they are equipped also with flue dust extraction devices. 

The problem does not end with smoke abatement only. A lot of 
fly ash and dust escapes through the chimneys of large power stations 
(mostly those which operate on powdered coal) and settles down miles 
around in the surrounding district. When people not only demand 
relief from smoke but also agitate for freedom from dust and fumes 
it becomes a serious problem as considerable expense has to be 
incurred in providing dust extraction plant. 

The types of dust extraction plants, commonly used in Europe, 
are (a) water film and spray (b) cyclone and (c) electrostatic. The 
capital costs of the water film and spray and multicyclone types 
are about the same and only about half the capital cost of the electro- 
static plant. The total cost (including the fixed charges) of removing 
flue dust is very nearly the same for the three processes. The 
electrostatic precipitator though somewhat more expensive is said to 
have a high efficiency (90 to 95%) and has the advantage of separating 
out the dust in a dry form. 

In cities where there are numerous factories located within limited 
areas, a drive should be made towards centralising the power plant. 
A large central power station would not only supply power cheaply 
but would also prevent smokiness by replacing a number of small 
inefficient units. 

In England several attempts to prevent smoke have been made 
since the 14th century or still earlier. Numerous ordinances have 
been passed and committees appointed. 

In recent years organised efforts have succeeded in greatly reduc* 
ing smoke in some of the American cities. Smoke inspectors have 
been appointed and special regulations framed. If smoke of a certain 
density appears from a stack for a longer period than that specified, 
the ordinances are put into force. Qualitative smoke determinations 
are made ordinarily using the Ringelmann charts. These are large 
charts each cross ruled with lines of a certain thickness so that when 
placed at a certain distance from the observer, they appear of four 
shades intermediate between a white chart and a totally black one. 
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The colour density of smoke is then judged by comparii^ It with the 
charts. 

In conclusion, it must be said that there is every justification to 
agitate for l^islation for smoke and dust abatement in the interests 
of hygiene and economy. With our present knowledge of the scienti- 
fic utilization of fuel, there should be little difficulty in ridding big 
cities like Bombay, Ahmedabad, Nagpur and Calcutta of the smoke 
nuisance. 



RECENT WORK ON ANTIMALARIALS 
By 

R. C. SHAH, M. Sc.. Ph. D., (London), A. I. L Sc. 

( Chemistry Department ^ Ismail College^ Andheri, ) 

During the last fifteen years, a large amount of work has been 
carried out on the chemotherapy of malaria. Systematic investigations 
have been made on the relative values and limitations of the cinchona 
alkaloids, which still hold the field in the treatment of malaria, in spite 
of many attempts to replace them by the so called “ modified alkaloids” 
or synthetic compounds. Attempts only in part successful, have also 
been made to correlate chemical constitution and antimalarial activity. 
The discovery in 1926, of “plasmoquin,” a synthetic quinoline derivative 
which has been found to be of great value in treatment of human 
malaria, is an outstanding achievement of chemotherapeutic investiga- 
tion, and has stimulated attempts to prepare synthetic antimalarials. 

The first systematic use of cinchona bark as an antipyretic is due 
to Juan del Vego, physician attendant to the Countess Anna del 
Chinchon, wife of the Governor of Peru, who introduced the bark into 
Spain for treating ague on his mistress’s estates, in or about 1639. 

In 1820, Pelletier and Caventou in Paris isolated from the bark 
two alkaloids which they named quinine and cinchonine. Cinchonidine 
and quinidine were isolated thirtytwo years later. 

About 1860, attempts were made to introduce cinchona trees in 
India, Ceylon, Jamaica, Australia and Java, but success was attained 
only in India and Ceylon. Of late years, cinchona cultivation has 
declined in these countries, and has immensely increased in Java, which 
is now the most important cinchona district in the world. This is due 
to the extensive botanical and chemical investigations relating to the 
cinchona cultivation which have been carried out under the auspices of 
the Dutch East Indian Government. 

The five chief crystallisable alkaloids present in cinchona batk are 
quinine, quinidine, cinchonine, cinchonidine, and hydroquinine; there 
are also present about twenty other alkaloids in smaller quantities 
which are non-cryatallisable and amorphous. 

While all these alkaloids have been known for long to possess 
antimalarial properties, there was no general agreement regarding their 
relative efficacies. Goodson, Henry and Macfie' who have recently 
reinvestigated this problem, using alkaloids of undoubted purity and 
KK 



290 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


more refined technique for biological tests, conclude that hydroquinine 
is the most effective, the remaining four being approximately of equal 
value. 

The chemical constitution of quinine is represented by (I). It is 
thus p-methoxy-y-quinoyl- 3 -vinyl- 2 -quinuclidyl-carbinol, the two com- 
ponent rings being called the quinoline and the quinuclidine residues. 
Quinidine is a stereoisomeride of quinine, and hydro-quinine contains 
the saturated ethyl (— CH3— CH2) group in place of the vinyl 
( — CH«=»CH2) group of quinine. Cinchonine and cinchonidine which 
are stereoisomerides only differ from quinine in the absence of the 
raethoxyl group. 



ZHzO 




CH 

CHs: ^ CH— CH = CH2 

: I ' ' 

1 CH2 

CHOH CH \l CH.. 

N 

(I) 


Detailed study has been made of the physiological action of 
quinine, which is found to have a strongly antipyretic action, and 
bactericidal, narcotic and local anaesthetic action, in varying degrees. 

Attempts which have been made to ascertain the particular 
molecular arrangement present in these alkaloids which is responsible 
for their biological activity, have given results which are rather vague 
and indefinite. It appears that the quinoline methoxyl contributes to a 
small extent to the antimalarial activity. Hydrogenation of the vinyl 
group of the quinuclidine ring gives methyl hydrocupreine which is as 
active as quinine, but more toxic. The dehydrocompound from quinine 
containing the group— CsCH in place of — CH««CH2 is only half as 
active. The conversion of the — CH = CH2 group to — CHOH— CHs 
by the addition of water across the double bond leaves the activity un- 
changed. The rearrangement of the vinyl group to the = CH — CHj group 
gives the interesting compound isoquinine which is as active as quinine, 
although a little more toxic. 

Other points of the variation of the quinine molecule have also 
been investigated. The oxidation of the secondary alcoholic group gives 
ketoquinine, while reduction to CH2 gives the methylene compound, 
cinchene, which is extremely toxic producing tetanus and death. 
Fracture of the quinuclidine ring yields quinicine (II) which is highly 
toxic, being a strong convulsant, and fatal in larger doses. 

Little information has been made available regarding the simple 
quinoline derivatives, whereas simple quinuclidine compounds do not 
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seem to have been investigated. Strangely enough, the antipyretic 
action of p-methoxy quinoline is less than that of quinoline itself, 
whereas p-methoxy quinoline-y-carboxylic acid is almost completely 
inactive, as might be anticipated from the presence of the deactivating 
carboxyl group. 

CHs 

H 



CH 


CH- 

I 


-CHa 

I 


CH— CHa— CH*— NH 


CO— CHa— CHa 
(II) 


Earlier attempts at preparation of anti-malarials were made by 
modifying the structures of cinchona alkaloids. The so-called “modi- 
fied alkaloids** which were investigated were the carboxylic acids 
produced by the oxidation of the — CH-=CH2 ( vinyl ) group of the 
cinchona alkaloids to the COOH group and their esters. 


Thus quinine, quinidine, cinchonine, cinchonidine gave quintanine, 
quitenidine, cinchotenine, and cinchotenidine, Quitenine (III) is 
found to be inactive but according to Geisma, Weise, and Tropp,® the 
activity is regained in the ethyl ester called ethyl-quitenine on esteri- 
fication of the carboxyl group with ethyl alcohol. The methyl, propyl 
and other alkyl quitenines have also been examined, and the 
interesting generalisation has been drawn that antimalarial activity in- 
creases as the homologous series is ascended, reaching a maximum at 
bytyl or amyl. Similar relationships appear to hold good in the cases 
of the esters of cinchotenidine, quitenidine, and cinchotenine. However 
none of the compounds approaches quinine in efficiency against bird 
malaria. 


OMe 
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/r' 

CH2 



CHOH-CH 
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CH-COOH 
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Proceeding on the assumption that the secondary alcoholic hydro- 
xyl group of quinine is essential for antimalarial activity Forneau and 
collaborators® have prepared a number of relatively simpler aminoalco- 
bols of the naphthalene series like (IV), (V) and (Vl) of which some 
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like (V), and (VI) were active against bird malaria bnt inactive againat 
hnraan malaria. 

CHr-CHOH— CHj— N(Et)s 



NH— CH,— CHOH— CHr-N (Me), 



(V) 

O-CH,— CH OH— CH,-N (Me), 



(VI) 


A new and most promising clue in the search for synthetical anti* 
malarials has been provided by the discovery in 1926 of plasmoquin, a 
synthetic quinoline derivative. The structure of the drug is not known 
with certainty, but according to Horlein, the director of the pharmaceu- 
tical department of the 1. G. Farbenindustrie, the compound is N- 
diethylamino-isopentyl*8-amino-6-methoxy quinoline ( VII ), thus 
differing from quinine chiefly in the absence of the quinuclidine 
nucleus with the two intermediate methylene groups. 


OMe 


I ^N/ 

(Et)sN-(CH2)j-CHMe.NH (VII) 


First biological experiments were carried out with the new 
compound on the parasites of bird malaria, in the case of canaries 
which were found to be most suitable for the purpose by Roehl The 
experiments were then extended to human malaria, in which some 
spgcess ws^ achieved. Although the high hopes entertaip^ for 
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plasmoquin in the beginning have not been fully realised, it is a 
compound of great value in the treatment of malaria in human beings. 

The antimalarial eflfects of plasmoquin were first demonstrated by 
the use of Roehl’s technique, which depends on the fact that it is 
possible to infect birds with plasmoquin relictum, thus communicating 
to them a malady, the evolution of which resembles that of human 
malaria* 

By means of this new procedure, the activity of a synthetic 
compound can be so easily tested that it may be hoped that plasmo- 
quin is but the first of a series of still more efficient antimarials to be 
discovered in future. 

Since the discovery of plasmoquin, which apart from the cinchona 
alkaloids is the only known compound which has shown promise 
in* the treatment of human malaria, it has been largely adopted by 
subsequent workers as model upon which to base the synthesis of new 
compounds. 

In England, systematic research on synthesis of new antimalarials, 
planned as a campaign against malaria, has been initiated by Barger 
and Robinson,* with the co-operation of the joint Committee on 
Chemotherapy formed by the Medical Research Council and the 
Department of Scientific and Industrial Research, and a nhmber of 
new compounds of possible antimalarial activity have been made to 
which a brief reference may be made. 

Aminoalkyl quinolines of the types ( VIII ) and ( IX ) bearing 
structural resemblance to plasmoquin, have been synthesised by 
Baldwin,® and aminoalkylquinolinium salts by Sheshadri.® Kermack 
and Smith^ prepared 4-piperidino-and 4-piperazino-2-methyl 
quinolines; while Kermack and Muir® have extended the work by 
substitution of a more complex sidechain containing two nitrogen 
atoms in place of the simple piperidine or piperazine ring. Of a 
diflGsrent type are the pyrrole-quinolines obtained by Mrs. Robinson,® 
showing similarity to the alkaloids harmine and harmaline, which are 
known to possess antimalarial action. 



NH 


Aik. 


(VIII) 


NH-(CHs)x— NH, 

IX. 
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It is gratifying to note that some work in this direction has also 
been done in India. 

J. N. Ray and collaborators'® have synthesised several compounds 
amongst which are a glyoxalino-quinoline, pyrryl-indoles, and condensa- 
tion products of cotarnine and phenols. 

Brahmachari and coworkers" have prepared a number of quino- 
line derivatives including dimethyl-amino-styrryl-quinolines, quinoline- 
amido-acetamides, carbamido-quinolines, quinoline-amino-acetyl-p- 
arsenillic acids and 8-;8-aminoalkyl-amido-quinolines. 

As the results of the biological tests on the therapeutic activi- 
ties of many of the synthetic compounds referred to in the article, are 
not yet published, it is not possible at this stage to make any genera- 
lisations. 
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ABSORPTION OF LIGHT IN POLYATOMIC 
MOLECULES 
By 

B, K. VAIDYA, M. Sc. (Bombay), Ph. D. (Liverpool). 

Research Fellow^ Department of General Chemistry, Indian 
Institute of Science, Bangalore. 

Studies in the absorption spectra of solutions in the ultra violet 
and the visible region of the spectrum have yielded results which are 
of great importance to the chemist, inasmuch as they have given 
sufficient clues to decide between possible alternatives in the structure 
of complex organic molecules. Such studies have often been employed 
in the identification and purification of certain organic compounds. A 
detailed knowledge of the light absorption in various substances has 
also proved useful in devising light filters for the isolation of various 
radiations in the diSerent parts of the spectrum. Besides these practical 
applications, on the theoretical side observations on the absorption 
spectra of a large number of coloured and colourless compounds have 
enabled many workers to propose theories regarding the relations 
between the colour and the constitution of organic compounds. In this 
way certain groups of atoms in the complex molecule are recognised as 
the seat of colour, while the others are supposed to help the formation 
of colour. These theories interesting and instructive as they are, have 
met with little success, as they give no quantitative information as to the 
position and intensity of an absorption band in a given compound, nor 
any insight into the mechanism by which the light energy is absorbed 
in a molecule, 

Baly^ and later Henri^ and others proposed a theory of a semi- 
quantitative nature regarding the position of the absorption bands in the 
ultra violet region. According to these authors the position of an ultra 
violet absorption band is mainly governed by one of the fundamental 
vibration frequencies of the molecule in the infra-red region of the 
spectrum. The infra-red frequency when multiplied by a suitable 
whole number gives the exact position of the absorbed ultra violet 
frequency. The idea underlying this relation is that the molecule 
absorbs a definite number of quanta of lower energy which appears 
later on in the ultra violet as one whole larger quantum. No fixed rule 
is given regarding the selection of the particular infra-red frequency and 
obviously, the one suited for the purpose is chosen. Moreover, it is 
now well recognised, that the ultra violet or the visible, absorption is 
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influenced by the energy of the outer electrons in a molecular system* 
while the inner vibrations of the kernels or the nuclei which have con* 
siderably lower energy, are mainly responsible for the absorption in the 
near infra-red. No definite relation between these two energies, 
electronic and vibrational in a given molecular state, is yet known. 
However, it may be noted, that some diatomic molecules of which the 
electronic and vibrational frequencies in a given state are definitely 
known from the recent data on the band spectra, do show simple rela- 
tions which may not be merely a matter of coincidence. In Table 1, the 
electronic (v ) and the vibrational (vv) ground frequencies for some of 
the excited states of the CO molecule are given. It will be seen that 
the former is a whole multiple (n) of the latter, and the deviation from 
the observed value of Vc is only about 0*5 per cent. Other instances 
of a similar type can be quoted. 


Table 1. 


Vv^ 

n 

nx V 
calc. 

Vo® 

obs. 

1914 

52 

i 

99528 

99730 

2081-5 

42 

87423 

86892 

1497-63 

43 

1 64398 

64729 

1105 

58 

64090 

64060 

1173 

49 

1 57477 

57763 

1726-5 

28 

I 48342 

48530 


Any approach to the subject of the light absorption in polyatomic 
molecules must be made with caution. Before we can give a complete 
explanation of the absorption by a molecule in the free gaseous state, 
ideas regarding the absorption by solutions or even by liquid substances 
are likely to be in error. As yet the mechanism of light absorption, in 
the infra red and the visible or the ultra violet, is understood to a fair 
degree of accuracy, only in the case of simple diatomic molecules in 
their stable or metastable forms. The best we can do therefore, for 
the polyatomic molecules, is to proceed from the analogies offered by 
the diatomic molecules, and utilise such of the data as are available 
from the band absorption of such molecules. 

The analysis of the absorption band spectrum of a diatomic mole- 
cule gives the energy value of the outer electrons, as also the values of 
the nuclear energy of vibration in the ground and the various excited 
states. The ground vibrational frequency thus obtained in the lowest 
energy state of the molecule should then be comparable with its funda- 
mental frequency in the infra-red. In Table II, the third column shows 
the value of the absorbed infra-red frequency, as measured directly or 
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as obtained from the data on the Raman effect. The fourth column 
shows the same value as found from the band spectra. 


Table II. 

Vibration frequency in diatomic molecules. 


Molecule 

Bond 

V^v 

|(i. r.) 

v\' 

(band sp.) 

1 Molecule 

Bond 

(i. r.) 

V®v 

(band sp.) 

Hs 

1 

H-H 

4155 

4264 

HCl 

H-CI 

2780 

2840 

N, 

N = N 

2329 

2345 

HBr 

H-Br 

2479 

2603 

Os 

0 = 0 

1552 1 

1565 

HI 

H-I 

2233 

— 

Ps 

P = P 

468 

450 

CO 

C-0 

2155 

2149 

Ss 

s=s 

470 

426 

NO 

N-0 

1877 

1892 

Cls 

Cl-Cl 

556 

561 

1 



i 



The fair amount of agreement observed in Table II, between the 
values of vibration frequencies as obtained by the two independent 
methods, leads us further to examine the question of polyatomic mole- 
cules. 

A characteristic feature of the polyatomic molecules as revealed 
by the Raman effect, is that the vibration frequency of any of the indi- 
vidual atomic linkages in them remains constant within narrow limits, 
whatever the general structure of the molecule. Thus such groups as 
C—H, C*0, C*=C, C==N etc. have definite frequencies which are 
always found in the molecules containing them. Furthermore, it is 
interesting to note that these atomic linkages when present in the free 
diatomic states again exhibit the very same frequencies in their ground 
vibrational states. Table III shows a comparison of the vibration 
frequencies of some of the diatomic groups, in the combined and in 
the free state. 

Table III. 


Vibration frequencies in diatomic groups. 


Molecule 

Bond 

V^v 

Raman 

band sp. 

Molecule j 

1 

Bond 

V^v 

Raman 

V V 

band sp 

1 

CH« 

C-H 

2910 

1 

2815 

BiCls 

Bi-Cl 

240,288 

218*307 

CsH« 

C = C 

1630 

1630 

SnCU 

Sn-Cl 

367,401 

350^431* 

Carbonyl 

c = o 

1722 

1724*. 

O 2 

Si-O 

802,1227 

844*1236 

Nitrile 

C = N 

2172 

2144* 

Sulphate 

s = o 

617,1107 

609*1124 

NsO 

N = 0 

2223 

2345* 

Chromate 

Cr = 0 

787,870 

746*897 

NO 

N = 0 

1877 

1892 

Vanadate 

V = 0 

870 

866*1092 

Nitrate 

N-O 

1047 

1030* 

Manganate 

Mn = 0 

788,833 

759*836 


LL 
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According to this table we recognise for the first time that the 
individuality of a diatomic group, as regards its characteristic vibration 
frequency is always preserved, either in the free state or while forming 
the part of a molecule. This is, however, not the case with the electro- 
nic frequency, for the electronic energy of a diatomic molecule would 
suffer much change while forming the part of a polyatomic molecule. 
Here, on account of the neighbouring linkages and the heavier mass 
of the system as a whole, the electronic energy would be considerably 
damped, with the result that the absorption wave lengths in the visi- 
ble or the ultraviolet are shifted towards the red side of the spectrum, 
the amount of shift varying with the degree of damping. The decrease 
in the electronic energy of the diatomic system would also lower the 
number of possible vibrational transitions between the two electronic 
states, and, therefore, the region of absorption now covered by the 
polyatomic molecule is shorter than before. 

In order to test the correctness of the views given above, we have 
to look for the actual band spectra of a large number of molecules 
in absorption. It is found, however, that only a few of these have been 
investigated so far, mainly because their analysis is rendered difficult 
on account of their complexity. The main vibration frequency in 
each of them however is easily found from the separation of the 
principal band heads. This would give us the frequency of that part 
of the molecule which causes in general the absorption of light, and 
thus we should identify the absorbing group by comparing the 
principal vibration frequency of the molecule with that of the absorb- 
ing group in the diatomic state. In the following table, the principal 
vibration frequencies, together with the frequencies of the active group 
in the free state, for some of the molecules are given : (Table IV.) 

The results shown in the above table confirm the views outlined 
before. It is also found that in the instances cited above, the original 
band system of the active group is displaced towards the red end, and 
the region covered in absorption is also much smaller. Further 
it will be seen that the active group is more unsaturated in character, 
relative to the rest of the molecule. It may be concluded therefore, 
that in organic molecules such groups as C = 0, C~C, C = N, N = N 
and others form the main seat of absorption. 

Some of the vibration frequencies as observed in the band spectra 
are marked with an asterisk in table III and IV. These represent the 
vibration frequency of the diatomic molecule in one of the observed 
excited molecular state. When this same frequency occurs in absorp- 
tion in a polyatomic molecule, it probably means that the diatomic 
group in question is in an excited state, and imparts to the molecule 
its observed chemical activities. It would be possible to clarify 
this point, if we could observe any change in the vibration frequency 
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Table IV. 


Principal vibration frequencies in polyatomic molecules. 


Molecule 

Active 

group 

Polyatomic 

Frequency 

Frequency in Diatomic State. 

Formaldehyde® 

C = 0 

1120 

1182* Hopfield Birge 

upper level. 


o 

li 

U 

1723 

1724* Cameron upper 

level. 

Phosgene’ 

c=o 

422 

2 1 49 1724* Cameron system. 

Benzoquinone® 1 

i 

1 

c = o 

1110 

1 1 0 5 * Mer ton- J ohnson 

upper level. 

1182* Hopfield Birge 

upper level. 


c = o 

422 

2149'^^1724* Cameron system. 

Diacetyl** 

c=o 

1411 

1497* 4th. positive up- 

per level. 

Glyoxal* 

o 

II 

o 

1418 

1497* 4th. positive up- 

per level. 

Hydrazine® 

N = N 

470 

... ... 

Azobenzene'® ... 

N = N 

1 

1 

1 

652 

2345~1679* Birge HopHeld 
abs- system. 


of the molecule by suitable electronic excitation. This excitation 
could be brought about by the absorption of light in the visible or the 
ultra violet. If then, for such a molecule, Raman photographs are 
secured, while the same is exposed to the ultra violet light, the scat- 
tered radiations on the spectrograms would be different from those 
observed ordinarily i, c. when the exciting ultra violet light is absent. 
Such experiments would be possible only where the absorbed radiations 
do not bring about any immediate chemical change in the system, 
or cause fluorescence in the molecule. Some of the results of Ghosh 
may be cited to support this argument. These are showm in table V. 
The frequency shifts which are common to the ordinary visible 
excitation, as well as to the ultra violet excitation, are omitted from the 
table. Those of the frequencies which are present exclusively under 
the ultra violet excitation are shown in the second column, while the 
third column shows the frequencies which are observed ordinarily 
in glass apparatus which cuts off most of the ultra violet light, and 
which are totally absent when quartz apparatus transmitting all the 
radiations is used. This difference in the two cases is not due to any 
failure to observe some of the faint lines in the spectrograms. For 
example, if this were so there is no reason why such a strong line 
due to the frequency shift 426 in the case of ethyl alcohol should be 
totally absent when the same substance is under the influence of the 
ultra violet radiations. There is no doubt that in the latter case we are 
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dealing with a molecule which has changed its vibration frequency due 
to a change in the molecular energy level, under the influence of 
absorbed radiations. However, in order to draw any conclusion as to 
the energy level reached by a molecule as a result of light absorption 
we need much more data, obtained from an examination under strictly 
controlled conditions, of a large number of substances. 

Table V. 


Raman frequencies in excited molecules. 


Molecule 

Ultraviolet 

excitation 

Visible 

excitation. 

Methyl alcohol 
Ethyl alcohol i 

506,2741 ! 

no difference 
426, 1094, 1273 

Acetic acid 

288, 376, 

440 

1 

Ethyl formate 

1002, 1276 
609, 1013 

2878 

Ethyl acetate 

• • • 

938, 1005, 1044 

Sodium acetate 

• • • 

647, 1649 

Ethyl malonate 

• •• 

j 

2875. 


From what has been said above, it would be sufficiently clear 
that the whole question of the absorption of light in polyatomic mole- 
cules needs a re-examination in the light of the new knowledge gained 
frUm the band spectra and the Raman eSect. While the existing data 
on the solutions are useful for their practical applications, in order to 
understand anything regarding the mechanism of light absorption, we 
need more quantitative experiments, probably along the lines suggested 
in this paper. 
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THE BLEACHING OF SHELLAC 
By 

N. NARNSIMHA MURTY 

Shellac is not a single chemical compound but consists of a mixture 
of several resin acids, wax and a colouring matter called erythrolaccin. 
The bleaching of such a complex material is a delicate operation espe- 
cially as shellac is prone to become insoluble on continued heating or 
in contact with hydrochloric acid, or become hydrolysed to a sticky re- 
sinous mass on contact with caustic alkali. A physical method of ob- 
taining a pale resin would be to extract the colouring matter, erythro- 
laccin with ether leaving behind about 70% of the original shellac which 
from alcohol solutions gives a colourless film. But such a film is brit- 
tle and lacks adhesion as the ether extracts, besides the colouring matter, 
the resin acids which impart to shellac its unique property of good 
adhesion and toughness combined with hardness. 

The colouring matter could be removed as described by Wolfif (l) 
by filtering the alcoholic solution of shellac through animal charcoal. 
But the bleaching is incomplete and uneconomical. 

According to a method by Dutt (2) the ethyl alcohol solution of 
shellac is neutralized by ammonia, ethyl amine, or calcium oxide and 
agitated with Indian bauxite, and filtered. 

According to Daum (3) the colouring matter is first taken up by fat 
( e. g. by treating shellac with a hot aqueous solution of cocoanut oil ) 
and the- fat with the colouring matter is then extracted with petroleum 
ether. 

Among the chemical methods of bleaching may be mentioned 
several processes which involve the oxidation of the colouring matter. 
By leaving shellac in contact with hydrogen peroxide for several days a 
light coloured resin can be obtained. The bleaching is, however, incom- 
plete and costly. Hydrogen peroxide does not bleach alkaline solutions 
of shellac. According to Venugopalan (4) reducing agents like sulphur- 
ous acid give a green coloured product, the decolorization being incom- 
plete. Treatment of shellac with drastic oxidizing agents like nitric 
acid leaves behind a yellow sticky mass, the rupture of the heavy 
molecules of resin acids taking place at the double bond and hydroxyl 
groups. 

The most common bleaching agent is chlorine. On account of its 
^eat activity and the possibility of rendering shellac insoluble 
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direct chlorination of shellac is not feasible. But this can be accom- 
plished according to the method of Gratzel (5) by leading into the 
alkaline solution of shellac chlorine which has been diluted with a large 
quantity of air or other inactive gases. It is more convenient, how- 
ever, to add chlorine in the form of sodium hypochlorite. According 
to the method of Rosenhagen (6) the production of sodium hypochlorite 
from sodium chloride and bleaching of shellac is carried out electroly- 
tically in one operation. 

Sodium hypochlorite should be prepared fresh every time before 
bleaching, the method described by Zoller (7) being most convenient. 
Bleaching is best carried out between 30® to 34®C. 

The chief factor that enters into the economy of bleaching shellac 
on a commercial scale, especially in India, is the cost of sodium hypo- 
chlorite. Hence professional bleachers should select low hypochlorite 
consuming shellacs consistant with price. Shellac in general consumes 
less hypochlorite than seed lac, being comparatively free from the dye 
laccaic acid and nitrogenous matter. But there is a tendency among 
bleachers now-a-days to use more and more seed lac for bleaching, 
partly on account of its cheaper price and partly because the wax can 
be easily filtered out of the hot alkaline solution, whereas, with shellac* 
the wax is in a more stable suspension owing to the previous heat 
treatment it has undergone, and filtration is difficult. Addition of a 
small quantity of kieselguhr to the solution and stirring makes the 
removal of wax easier. 

Seed lac contains in varying amounts lac dye, insect scarf, and 
woody material as impurities, and these are chiefly responsible for the 
increased consumption of the bleaching agent. One gramme of water 
extractable material consisting of laccaic acid, sugars, and proteins is 
present on an average in every 20 gm. of stick lac, and one gramme of 
this extracted material requires for bleaching its alkaline solution to a 
yellow colour 42 c.c. of a solution of hypochlorite (containing 3% 
available chlorine ), whereas 20 gm. of a well washed Khair seed lac 
takes only 30 c.c. of the same hypochlorite solution for bleaching its 
alkaline solution to a light wine colour. 

More than the dye the albuminous matter and the ammonia salts 
present in seed lac are responsible for the excess of sodium hypochlorite 
consumed. This is evident from the following experiment : 15 gm. of 
a sample of shellac required 28 c.c. of sodium hypochlorite ( having 3% 
available chlorine ) for bleaching its alkaline solution to a light wine 
colour. But when its nitrogen content was raised by half per cent, by 
addition of ammonium sulphate to the alkaline solution it required 62 
c.c. of the same bleaching solution. When its nitrogen content was 
raised by one per cent, it required 91 c.c, of the hypochlorite; thq 
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bleaching was still unsatisfactory and the colour tended to return on 
keeping the solution. 

The dye and the albuminous matter can, however, be easily wash- 
ed out if the freshly cut lac is immediately washed, as then the dye 
and the albuminous matter will be in a soft condition. But with 
stick lacs stored for a long time the dye and the albuminous matter will 
have hardened and it will be difficult to wash away these from the 
interstices of the lac grains. The water used in washing must not be 
hard, otherwise, the removal of the dye from the seed lac will be in- 
complete due to the precipitation of calcium salt of laccaic acid in the 
interstices of the lac grain. 

Washing with Fuller’s earth, or with weak alkalies such as 
sodium carbonate or borax will be useful. The greater the concentra- 
tion of sodium carbonate the easier it is to remove the dye ; but, at the 
same time, loss is encountered on account of a portion of the lac also 
getting into solution and being washed away. Hence a compromise 
has to be effected. The advantage of washing with sodium carbonate 
will be clear from the following experiment, A sample of ‘ punki’ stick 
lac gave on machine washing with tap water a 68% yield of seed lac. 
20 gm. of this seed lac required 82 c.c. of sodium hypochlorite solution 
( containing 3% available chlorine ) for bleaching its alkaline solution* 
Further mechanical washing of this seed lac with 0*025% sodium 
carbonate solution resulted in a loss of 2% of seed lac. But 20 gm. of 
this seed lac now required only 70 c.c. of the hypochlorite solution. The 
concentration of the sodium carbonate solution could be increased up 
to 0*1% with beneficial results. 

In dealing with shellac we have to deal with different impurities, 
namely resin and orpiment. Resin is present in most TN samples 
being added during its manufacture in order to help the melting 
of difficultly fusible lacs. It has no adverse effect on bleaching. 
Orpiment on the other hand which is added to lighten the colour of TN 
shellacs has a marked effect in increasing the quantity of bleach re* 
quired. So long as appearance remains one of the chief criterions in 
the purchase of shellac orpiment will continue to be an ingredient of 
TN grades. It is desirable to know, however, to what extent its 
presence can be tolerated in bleaching. 

To obtain definite information on this subject it is necessary to 
compare samples made from the same seed lac with and without orpi- 
ment. This is of extreme importance as some dark coloured samples 
require more than twice the quantity of bleach that is required for 
light coloured ones. Seed lacs ranging from fairly light colour to dark 
colour were taken and various amounts of orpiment incorporated. 
10 gm. of the above powdered samples were dissolved in 100 c.c. 
of sodium carbonate solutions of various strengths at 60®-65^C on a 
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water bath for 2 to 3 hours and the solution then decanted. Sodium 
hypochlorite solution whose available chlorine had been previously 
determined and adjusted to contain 4*7% available chlorine was added 
in lots of 3 c,c. in the beginning and in fractions of one c.c. towards the 
end of bleaching, ( the next lot being always added after ensuring the 
absence of free chlorine with the help of starch- iodide paper ). The 
results are incorporated in Table 1. 


Table I. 


Sample 

No. 

Orpiment 

content 

% 

1 

c.c. of bleach required in solution of 

1 % NaaCOj 

2 

2% NaiCOj 

3 

5%Na»CO» 

4 

1 (control) 

nil 

mm 


■H 

2 

1-2 




3 

2-3 

■■ 

IHBIIIII 

HI 

4 (control) 

1 

nil 

10-0 



5 

0-13 

10-5 

... 


6 

0-25 

10-5 

1 

... 

... 

7 (control) 

nil 

1 

12-0 

• • • 

8 

0-08 

. . . 

12-2 

... 

9 

0-15 

» * • 

12*3 


10 

0-30 

... 

134 



It will be evident from the table that with increasing quantity of 
orpiment the amount of bleach required increases. With small 
quantities of orpiment, t. e, below 0*3%, the difference is small. When 
the concentration of alkali is increased, however, the difference be- 
comes marked (vertical columns 3 and 4 in Table I ). This is to be 
expected as with increasing concentration of alkali more orpiment goes 
into solution. It was also noticed that when the alkaline solutions 
Avere treated with excess of hypochlorite the controls took the least 
time to attain the light colour while the others took longer periods in 
order of their orpiment content. 

The fact that orpiment uses up a portion of the hypochlorite is 
established thus. A sodium carbonate solution of 0*1 gm. of precipi- 
tated orpiment ( AS 2 S 3 ) is left in contact with a known excess of 
standard sodium hypochlorite solution for 72 hours, the unused avail- 
able chlorine being determined at the end of that period. It is fOuhd 









f HB BLftACHiNG OF SHtELtAC 305 

by this method that 5*3 c.c. of sodium hypochlorite solution ( having 
4*76% available chlorine) is taken up by by 0*1 gm. of orpiment. 

The concentration of sodium carbonate solution itself influences 
the amount of sodium hypochlorite consumed even when orpiment is 
absent. This is clear from Table II. Vertical columns 2 and 3 represent 
in c.c. the amount of bleach (having 5% available chlorine) required for 
10 gm, of shellac. 


Table IL 


1 

2 

3 

Concentration 

Shellac 

Shellac 

of NaoCOs 

(light coloured) 

(dark coloured) 

1% 

11-0 

5-5 

2% 

11-5 

5-9 

5% 

13-5 

6-5 


Increase of alkalinity often results in the precipitation of a gelatin- 
ous mass of shellac. Another danger of higher concentration of alkali 
is the hydrolysis that will be brought about while dissolving. It is 
therefore preferable to dissolve shellac in a carbonate solution less 
than 2% strong. Some old lacs take longer time to dissolve in this 
concentration, preliminary swelling taking place before dissolving. 

When the oleaching operation involves the use of large quantities 
of hypochlorite the quality of the resulting bleached lac is generally 
poor. The colour is dull and the bleached lac soon becomes insoluble. 

Apart from the oxidation of the colouring matter during bleaching, 
chlorine adds itself at the double bond of the resinous constituents of 
shellac. Hence the iodine value decreases from about 18 in ordinary 
shellac to about 9 in bleached lac. Addition of a trace of cobalt 
hydrate is helpful during bleaching, the action of cobalt hydrate 
on sodium hypochlorite being the liberation of oxygen, which is suppos- 
ed to direct the process of bleaching chiefly towards one of oxidation* 
The presence of sodium silicate is also supposed to increase the 
efficiency of sodium hypochlorite. 

After completion of bleaching, the alkaline solution may be parti- 
ally neutralized and concentrated, and this solution can be used as 
such for playing cards, for stiffening felt hats, and as gloy substitute. 
For obtainixig the solid resin the alkali is neutralized with hydrochloric 
acid ( dilute ), dilute sulphuric acid, or acetic acid. The first one gives 
a more granular precipitate of bleached lac, while acetic acid gives 
a product which has less tendency to become infusible. In order to 
mitigate the harmful effect of any free chlorine present the alkaline 
MM 
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solution is treated with sodium sulphite before the precipitatioui or, as 
recommended by Watson and Mulany (8), the granular precipitate of 
bleached lac is treated with sodium thiosulphate solution before 
washing. The last traces of electrolyte which are ordinarily difficult 
to remove by washing can be removed from bleached lac by electro- 
dialysis. The resulting bleached lac can be stored in the form of 
dry powder ( vacuum dried containing about 6 % moisture ), or under 
water, or in the form of spirit varnish. When stored under water 
bleached lac retains its solubility for a longer time because the 
hydrochloric acid formed from the chlorine present in bleached lac gets 
diluted by the water. Spirit solutions of bleached lac become nondry- 
ing when preserved for a long time. The chlorine present in bleached 
lac forms hydrochloric acid in presence of moisture which acts as 
a catalyst bringing about the esterification of bleached lac with alcohol. 
The ester being like molasses in consistancy renders the film tacky. 
Owing to these defects too much time should not be allowed to lapse 
between production and consumption of bleached lac. 
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LIFE AND WORK OF SIR P. C. RAY, Kt.. C.I.E., 

Ph. D., D. Sc. 

By 

MATA PRASAD, D.Sc. 

Royal Institute of Science, Bombay. 

A brilliant chemist, Professor Sir P. C. Ray, is aptly known as 
the Father of Chemical Research in India. Not only he has been him- 
self enthusiastically engaging his attention in the pursuit of Chemistry 
but he has always been ready to sacrifice his all for inspiring the love 
for research among students who were fortunate to sit at his feet. 

The Indian Chemical Society has recently published a Jubilee 
Volume to commemorate the valuable services rendered by Sir P. C. 
Ray to the cause of science. The publication, in this volume of the 
Bombay University Journal, of the following short account of Prof. 
Ray’s life and the scientific work done by him will be a fitting apprecia- 
tion of his achievements. 

Prafulla Chandra was born on 2nd August, 1861 in a small 
village in Khulna District in Bengal. His father was a very enlighten- 
ed person and took keen interest in education. He himself was a good 
scholar of Persian and also knew a little bit of Arabic and Sanskrit. 
Being a person of advanced views he felt the need of educating the boys 
and girls of his village and to that end he started the first Girl’s School 
and a Middle English School, mostly at his own expense. 

Prafulla Chandra and his two elder brothers were given their 
early education at their father’s school which is still in existence. To 
enable his elder brother who had passed the minor scholarship- examina- 
tion, to prosecute his studies further the family moved to Calcutta in 
August, 1870. Prafulla Chandra was admitted into the Hare School 
where he had a very distinguished career. But in August, 1874 he got 
a severe attack of dysentry and had to give up his studies for two 
years. While a student of the Hare School and during his illness Pra- 
fulla Chandra read the works of several English writers and contracted 
a liking for English literature. At about the same time he was struck 
with the close similarity of Latin to Sanskrit and lost no time in learn- 
ing up the new language. 

After his recovery — the attack of dysentry having left him a per- 
manent valetudinarian — he took admission into the Albert Sdiool where 
bf was muph liked by his class teachers and his liking for the Engligf^ 
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literature grew into love because of the excellent method of teaching of 
Krishna Behary Sen, the rector of the school. 

After passing the Entrance Examination Prafulla Chandra joined 
the Metropolitan Institution particularly with a view to receive in- 
structions in English literature, prose and poetry, from Sir Surendra- 
nath Banerjee and Prasanna Kumar Lahiri who were distinguished 
teachers of the subject. While a student of the Institution he was also 
attending the lectures in Physics and Chemistry at the Presidency 
College, Calcutta, as an external student. It was at this time that the 
seeds for a rich harvest were sown. Prafulla Chandra was very much 
influenced by the lectures and the experimental skill of Prof. Sir 
Alexander Pedler and began to acquire a taste for chemistry. He soon 
saw that the future progress of India depended upon the advancement 
of scientific education. 

At about the same time Prafulla Chandra appeared privately for 
the Gilchrist Scholarship examination and was one of the two Indian 
winners. This gave him an opportunity to go to Europe to prosecute 
his further studies in chemistry. His parents did not object to his go- 
ing out of India and he proceeded to England with the idea of joining 
the University of Edinburgh which was in those days considered to be a 
seat of learning. He received his lessons in chemistry from Professor 
Alexander Crum Brown under whom he afterwards worked for the 
degree of Doctorate of Science. He took the B.Sc. degree in 1885 and 
D.Sc. in 1887 on the submission of a thesis. Some of this work has 
been published in Dr. Ray’s first paper on ‘Mixed double sul- 
phates of copper and magnesium group * in the proceedings of the 
Royal Society of Edinburgh. 

Dr. Ray was the recepient of the Hope Prize Scholarship in chemis- 
try during 1887-88 and this gave him an opportunity of assisting Pro- 
fessor Brown and Dr. Gibson in the laboratory teaching. The same 
year he was elected as the Vice-President of the Edinburgh Chemical 
Society. Professor Sir James Walker who has lately retired from the 
chair of Physical Chemistry at the Edinburgh University and Profes- 
sor Hugh Marshall, the discoverer of persulphuric acid, were his 
colleagues at the chemical laboratory. 

In 1888, Dr. Ray returned to India. A year after, he was ap- 
pointed as an assistant professor of chemistry at the Presidency College, 
Calcutta, where he ultimately succeeded Professor Pedler. Soon after 
his appointment he started research work on various problems but it 
was in 1896 that Dr. Ray made his celebrated discovery of mercurous 
nitrite. He found that when dilute nitric acid is placed in contact 
with mercury at about 30^, fine yellow needles of mercurous nitrite are 
deposited on the surface of mercury. Thus he was the first not only 
to indicate the mode of formation but also to i^lat^ the meycufoq? 
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salt which was then unknown to the chemical world. The results of 
this remarkable discovery were published the same year in the Journal 
of the Asiatic Society, Bengal, Zeitschrift fiir Anorganischen Chemie 
and in the Proceedings of the Chemical Society, London, and Dr. Ray 
entered upon a new era of his scientific career. He then proceeded to 
study the chemical behaviour of mercurous nitrite and found that it 
slowly dissolves in the mother liqour forming (i) Hg 2 (N 03)2 and (ii) a 
basic nitrate. When a solution of mercurous nitrite is spontaneously 
evaporated (i) Hg 2 (N 02 ) 2 i 2 H 2 O, (ii) two basic mercuroso-mercuric 
nitrites and (iii) a basic mercuric-nitrite are formed. When mercurous 
nitrite is dissolved in water 78% of it gets dissociated into mercurous 
mercury and mercuric nitrate, the limit to dissociation being caused 
by the formation of a stable compound mercuroso-mercuric nitrite. 

While attempting to elucidate the mechanism of the formation of 
mercurous nitrite Dr. Ray took no time in finding that the presence of 
nitrous acid is essential for the dissolution of mercury into nitric acid. 
In the early stages of the reaction nitric acid and nitrous acid, which is 
always present in nitric acid in small amounts, both react with 
mercury as 

2 Hg+NOa fn+HOj . NOa = Hg 2 (NOs), +HsO 

Later on the nitric acid reacts with mercuric nitrite yielding mercurous 
nitrate and nitrous acid. After some time the quantity of nitrous acid 
reaches a constant value and it then begins to act as a catalytic agent 
between nitric acid and mercury. The third stage of the reaction is 
then represented by 

4 Hg+4 HN08 = Hg2 (N02)2 + Hga (N03)34-2H20 
The rate of this reaction of mercury with nitric acid was found by him 
to be influenced appreciably by the presence of other substances : it 
was retarded by ferrous and ferric salts and accelerated by the salts of 
sodium and manganese. 

When mercurous nitrite is heated it decomposes into mercurous 
nitrate and nitric oxide mixed with very little nitrogen peroxide and 
there also appear small quantities of metallic mercury, orange coloured 
mercury oxide and a basic nitrate. In order to explain the formation 
of the products of decomposition Dr. Ray assigned the oxylic, HgO. NO, 
and the non-oxylic, Hg. NO 2 , formulae to mercurous nitrite and 
substantiated them by the reaction of ethyl iodide with mercurous 
nitrite in which both ethyl nitrite and nitro-ethane are obtained. 

Encouraged by these successes Dr. Ray opened up new avenues 
of research. From mercurous nitrite to mercuric and mercurous 
hyponitrites was the next step. With this end in view he treated a 
solution of mercurous nitrite with the sodium hyponitrite but found that 
f^ tnfattuire of me^rcuric and mercurous hyponitrites is formedt The 
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separation of the two hyponitrites was not difficult for him. He soon 
found that if the solution of mercurous nitrite is first treated with 
sodium chloride and filtered and sodium hyponitrite is then added to 
the filtrate a fairly pure sample of mercuric hyponitrite is obtained. 
However, Dr. Ray found later that a pure sample of mercuric hyponitrite 
could be readily prepared by the action of a concentrated solution of 
potassium cyanide on mercuric nitrite. 

A pure sample of mercurous hyponitrite was obtained by precipi- 
tating (i) mercuroso- mercuric nitrite with crude alkaline hyponitrite 
and (ii) mercurous nitrate with carefully neutralised sodium hyponitrite. 
The mercurous hyponitrite dissolves in dilute nitric acid but the 
solution becomes opalescent on standing due to its dissociation into 
mercury and mercuric nitrite. On heating, mercurous hyponitrite 
decomposes. The main products of decomposition are mercury, mercuric 
oxide and oxides of nitrogen with small quantities of mercurous nitrite 
and nitrogen. This led Dr. Ray to conclude that while being heated 
only half of the mercurous hypo-nitrite exists in the oxylic form 
Hg. N: O, while the other half assumes the imidic structure Hg. O. N: 
N. O. Hg. 

When the filtrate obtained after the treatment of a solution of 
mercurous nitrite with sodium chloride was treated with excess of 
ammonia, a white precipitate of a new salt, dimercuriammonium nitrate, 
2NIig2N02,H20, was obtained. This opened up a new field for in- 
vestigation and subsequently resulted in the preparation of a series of 
compounds known as dimercuriammonium compounds. On treating a 
solution of dimercuriammonium nitrite with HCl and HBr, Dr. Ray 
obtained another series of salts, mercuriammonium chloride and 
bromide : the latter on treatment with KOH gave dimercuriammonium 
chloride and bromide. But the action of nitric acid on NHg2N02,iH20 
directly gave dimercuriammonium nitrate identical with the compound 
obtained by the action of ammonia on mercuric nitrate. 

Dr. Ray’s work was now getting recognition. In order that Dr. 
Ray may come into touch with up-to-date methods of research the 
Government of Bengal deputed him, in 1904, to visit the chemical 
laboratories in Europe. During his short stay, he himself worked on 
the dimercuriammonium compounds at the Davy-Faraday laboratory 
and met a number of distinguished chemists in England and on the 
continent, chiefly Sir William Ramsay, James Dewar, Emil Fisher, 
van’t Hoff and Berthelot who were pleased to take him round their 
laboratories and to explain to him the important work done by them. 

On his return Dr. Ray started his investigation with redoubled 
vigour. Because of its unstability, all attempts to obtain mercuric 
nitrite in the solid state had hitherto resulted in failure. Dr. Ray set 
himself to work on the preparation of this unstable compound and 
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found that if equimolecular quantities of pure silver nitrite and mercuric 
chloride are rubbed together to a fine paste with water, a yellow 
solution is obtained and this on concentrating under vacuum over sulphu- 
ric acid yields tufts of fine needles of Hg {N02)2* When the needles 
are exposed to air, they readily decompose but they could be kept as 
such indefinitely in completely evacuated sealed tubes. Dr. Ray had 
thus discovered a new technique for the preparation of mercuric nitrite 
and was naturally led to the preparation of such other nitrites which 
easily decompose on exposure to air. He, however, boiled the mixture 
of silver nitrite and the chloride of the base in the case of fairly stable 
nitrites. He thus prepared nitrites of the alkali metals and of metals 
of the alkaline earth, but later on he found it more convenient to use 
barium nitrite and the sulphate of the base for the preparation of the 
nitrites of other metals. In the same way by using silver nitrite and 
the hydrochloride of a number of alkyl, iso-alkyl, aryl and alkyl-aryl 
amines he succeeded in preparing their ammonium nitrites. But w’hen 
he attempted to prepare these nitrites by using mercuric nitrite and 
alkyl and aryl amines, he not only obtained the allcyl and aryl ammo- 
nium nitrites but also a series of mercuri-alkyl and mercuri-alkyl-aryl 
ammonium nitrites. 

Having obtained the various nitrites by the method of causing the 
substances to react by rubbing them together into paste with water, 
Dr. Ray extended the use of this method to the preparation of double 
nitrites of mercury with those of other metals. He thus obtained a 
series of mercuric alkali-metal and mercuric alkaline earth metal 
nitrites. Further he showed that these nitrites and the mercuri-alkyl 
and mercuri-aryl ammonium nitrites are complex and not the double 
salts, the mercury forming the complex anion and the alkali metals 
and metals of the alkaline earth the cation. 

An attempt was then made to study some of the physical and chemical 
properties of these nitrites. He mainly studied their molecular volumes 
and the action of heat upon them. It was found that all nitrites decom- 
pose on heating. The decomposition products of the nitrites of alkali 
metals and those of alkaline earth were in general, oxides of nitrogen 
and a basic nitrate which on further heating broke up into oxygen and 
the oxide of the metal. But the alkyl and the aryl ammonium nitrites 
did not show any regularity in their behaviour on heating. In general 
they decomposed into nitrogen or oxides of nitrogen and some other 
alkyl and aryl compound depending upon the nature of the 
alkyl and the aryl group in a particular nitrite. Whilst Ray 
was in the midst of discovering new series of compounds he 
was called away from his work and had to proceed to Europe for the 
third time to represent the Calcutta University at the Congress of the 
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Universities of the Empire in 1912 at London. He made the best use 
of this opportunity by reading a paper on the vapour density of am- 
monium nitrite before the Chemical Society. Dr. Ray had previously 
discovered that contrary to text-book statements, ammonium nitrite 
could be obtained in a stable crystallized condition. When an aqueous 
solution of the salt is heated at 37-40^ in vacuum only a small amount 
is decomposed and at 70^ most of it sublimes unchanged. It created a 
mild sensation amongst the chemists when Dr. Ray presented the 
vapour density data, obtained with the assistance of Dr. N. R. Dhar, 
which showed that ammonium nitrite unlike ammonium chloride does 
not undergo dissociation. 

While in England, he received an invitation from Sir Asutosh 
Mukherjee, the Vice-Chancellor of the Calcutta University, to occupy 
the newly founded chair of chemistry at the University College of 
Science, Calcutta. He gladly accepted the offer and retired from the 
Presidency College in 1916 to take up the newly created Palit Pro- 
fessorship in Chemistry — the chair which he holds uptill to-day. 

Dr. Ray’s later work, carried during the years 1912-1916 at the 
Presidency College and from 1916 onwards at the laboratories of the 
Science college, forms a very important contribution to synthetic 
chemistry and the varying valency of certain metals. The method of 
preparing nitrites described in the previous pages was extended to the 
case of several other metals and cadmium, zinc and gadolinium nitrites 
were obtained. Also a series of alkaloidal derivatives of mercuric nitrite 
was prepared and the electrical conductivity measurements of aqueous 
solutions of some of them confirmed the previous conclusions that these 
are complex and not the double compounds. In a similar way a series 
of mercuri-alkyl and mercuri-alkylaryl-ammonium chlorides was 
obtained. 

When mercuric nitrite was treated with mercaptans, nitromercaptan 
R.S.HgN02 and compounds of the type R.S.HgN02,Hg(N02)2 were 
formed. Et S.HgNOg with ethyl iodide yields yellow tablets of EtjSz. 
HgL.Etl which has been shown to be a sulphonium derivative, SRR^L 
SRI. HgL 

When mercury mercaptide nitrite was similarly treated with butyl 
iodide it was found that one of the methyl groups is replaced by the 
butyl, yielding MeS 2 .C 4 H 9 ,Hgl 2 .C 4 HJ. It was observed that, in general, 
the lighter radicals are invariably displaced by heavier ones. Later ex- 
periments, however, showed that the ethyl group could be replaced by 
methyl provided the methyl iodide is taken in large excess, the displace- 
ment of one group by another being governed by the Law of Mass Action* 

Only two atoms of iodine of the sulphonium compound were found 
to be replaceable when its aqueous solution was treated with AgNOn 
£or« as will be seen from the general formula, 
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the third atom of iodine forms a part of the complex radical (Hgl)- 
However in acetone solutions, Dr. Ray found that all the three atoms 
of iodine are precipitated quantitatively by AgNOa. He thus discovered 
a method of preparing a series of disulphonium compounds in which all 
the atoms of iodine are replaced by other acid radicals on treating the di- 
sulphonium iodide by an acetone solution of the silver salt of the radical. 

When 2-thio-3 phenyl-2: 3 dihydro- 1: 3: 4 thiodiazole disulphide 
was treated with HgNOa and the resulting product allowed to react 
with alkyl iodide an open chain compound was obtained, 

Hgl R Hgl R 

i i II 

R. N Ph. N : CR— S S.R s-NRa- N : CR. S S.R 


NR2-NR-CR.2S S.R 

I I 

I I 

But if the reaction with ethyl iodide is carried out in carbon disulphide 
solution a ring compound is obtained, 

Hgl Et 

N. Ph. N Et 1 1 I N NPh 

I >CS S.C< I 

CS S I I S CS 

I I 

When the dimercaptans of which 2 :5-dithiol-l : 3 : 4-thiodiazole is 
a typical example, are similarly treated with HgNOa, the nitrous acid 
disengaged in the reaction, oxidises the hydrogen atoms of two or more 
molecules 

s— R"* sb o hIs. r". sin o hIs. r". s 


IfelNOa 


"ONlOHg 


R" denotes 


— C : N. N : G- 


S S S R^^ S S R^^ S 

1 1 + Nj08+2H,0 

Hg 0- Hg 
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and yields a closed chain sulphoxy compound. Alkyl iodides rapture the 
ring and compounds of the type 

IHg— S— R"— S— L-R"— S-S— R"— Lngl are formed. 

II II I 

The K-atom of the potassium salts of the cyclic complex mono- 
mercaptides was found by Dr. Ray to be singularly reactive towards 
halogenated organic compounds. But the potassium salts of the 
dimercaptides were almost inert because two SK groups of these salts 
exercise an inhibitory influence. The reactivity is, however, greatly 
enhanced by the introduction of a negative group like (NO2). The 
electrical conductivity data in acetone solutions showed that these di- 
sulphonium derivatives behave like true salts. 

But while attempting to prepare the sulphonium derivatives of 
other metals by the method described above, Dr. Ray found that instead 
of R3S2MI3, R3SI.MI2 and 2R3SLMI2 (where M = Cd or Zn) were 
invariably obtained. By modifying the conditions of the reaction he 
also succeeded in preparing the corresponding mercury compounds. 
From a comparison of these two types of compounds with KHgla and 
K2Hgl4 the structures R3SMI3 and (R3S)2. MI4 were assigned to them. 
Antimony halide under similar conditions gave a number of complexes 
of the type SbXsRaSX and (R3S)3. SbXe (X = I, Br, or Cl and R = alkyl). 
On the other hand hydrochlor-auric acid, auric chloride and silver 
nitrate yielded additive compounds of the type AUCI8.R2S, AuCl. R2S 
AgNOs-RsS and AgNOj. R2S2. 

Dr. Ray prepared another series of interesting compounds by 
passing steam for a very long time over a mixture of ethylene dibromide 
and potassium hydrogen sulphide. The milky distillate after the re- 
moval of alcohol and ethylene mercaptan solidified to a crystalline mass 
which was found to be triethylene trisulphide (€21^4)353 — this formula 
being preferred because of the formation of the compound (C2H4)3S2. 
PtCla. The non-volatile oily residue was, on the other hand, found to 
be a mixture of three polymeric triethylene tetra-sulphides. By the 
action of mercuric nitrite and mercuric chloride on these sulphides, 
derivatives of the type (C2H4)3.S3.2Hg (N02)2 and (C2H4)3S3.3HgCls 
were obtained. The sulphides and their derivatives, on oxidation with 
KMn04 or dilute HNO3, yielded various sulphones, sulphinic and 
sulphonic acid derivatives. 

By the interaction of dithioethylene glycol and C2H4Br, 1 : 4 - 
dithian was prepared. The polymer of dithian obtained by Victor 
Meyer was found to be a mixture of brominated long chain compound. 
The compound, Br. C2H4 (SC2H4)48Br, found in the mixture was the 
first instance of crystalline organic sulphur compound having a very 
high molecular weight ( 3068 ). 
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In 1915 , Dr. Ray had found that with platinic chloride, ethyl 
mercaptan yields under normal conditions chloroplatinum mercaptide 
(Ets)2.PtCl and under special conditions (Et2S)2Pt. Also dithio-ethylene 


glycol yields a chloromercaptide C2 H4< 



Pt Cl. S. C2H4. SH. 


In 


all these compounds he showed that platinum acts as a tri- or 
divalent element and contrary to the views held by Reynolds, Pratorious- 
Seidler and Kurnaker, forms a part of the complex radical. On 
Werner’s Co-ordination theory Dr. Ray represented the complexes 
(£128)2. PtCU and (Et2S)2.PtCl2 as 


r CK 

Et ' 

/ 


' EtsS-, / Cl ' 


and 


1 

"••Et J 

i 


As expected from these constitutions the compounds were found to be 
non-electrolytes. A direct proof of the variability of valency of platinum 
was obtained from the study of the reaction between platinic chloride 
and (i) 2 -thiol- 5 -thio- 4 -phenyl- 4 : 5 -dihydro- 1 ; 3 : 4 -thiodiazole 
Ph. N N 

1 ^C. SH and (ii) dithioethylene glycol C2H4(SH)2. Using 

S:C S 


solutions of different concentrations and carrying out the reaction at 
different temperatures it was found that compounds Pt (S. C2H4. SH):r 
where x = 3 , 4 , 5,6 or 8, were obtained. At room temperature the hexa- 
compound was invariably formed; but at lower temperatures, the 
octa-compound and at higher temperatures, the tri-,tetra- and penta- 
compounds were obtained. Also when the reaction was conducted at room 
temperature with a dilute solution, the penta instead of the hexa- 
compound was formed. Thus Ray concluded that the valency of 
platinum is a function of temperature and the concentration of the re- 
actants and explained the formation of these compounds on the kinetic 
theory of molecules. 

In order to obtain further evidence for the varying valency of 
platinum Dr. Ray studied the action of ethyl and methyl sulphides on 
platinic chloride and obtained a series of compounds like R2S.PtCl, 
(RsS)2.PtCl2 (six isomers), (R2S)2.PtCl3, (RjS)2.PtCl4 and (R2S)2.PtCU, 
2H3O, some of which were assigned constitutional formulae on 
Werner’s theory. The above complex compounds when treated with 
ammonia and other organic bases yielded products which throw consi- 
derable light on the constitution of the parent bodies. All the six 
isomers of (£tsS)s«PtClg gave the same product according to the 
following : — 
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The above reaction in which any organic base can be substituted for 
ammonia, shows that the alkyl sulphide can be exchanged by NHa and 
the organic base. But in a similar reaction with (Et2S)2PtCl8, PtCla 
4 NH 8 was isolated from the reaction product and this indicated that it 
is not a co-ordination but a molecular compound of the structure 


[(EtsS)* Pt [(Et*S)s Pt a] 


Further, some compounds were prepared by the action of chloro-platinic 
acid on triethylene trisulphide and benzyl and methyl sulphides. These 
also confirmed the varying valency of platinum and the constitutions of 
some of them could be represented on Werner’s theory while others were 
shown, by the reactions indicated above, to be molecular compounds. 


In alcoholic solution some of the platinum compounds undergo 
polymerisation. Thus EtaSs.PtCl polymerises into 



Et 

I 

Et— S Pt Cl 

II II 

ClPt S-Et 

U I 

Et— S S-Et 

\ H 

S = PtCl 
I 

Et 


in which case platinum again behaves either as a tri-or penta-valent 
element. 

Gold was also found to exhibit similar variations in valency 
forming compounds with mercaptans and organic sulphides in which it 
acts as di-, tri,- tetra-and pentavalent element. AuClj and EtjSs gave a 
compound 2AuCl2.EtsS8 in which gold is divalent. The same halide 
reacts with monopotassium salt of dithioethylene glycol yielding a 
compound represented as 

II s.CsH 4 .s hi CH2-S s-CH* 

Au< >Au Cl or I >Au< | Au Q 

S. Q Hi. S CHg- S S- CHj 

Gold in these compounds behaves as di-, tri-or tetravalent element. If 
a similai reaction with sodium dithioethylene glycol be carried out ip 
f^tope solution, a pentavalent gold compound 
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fCHj-S 

I > 
lCH,-S 


Aus 

5 


is obtained. 

When benzal-diethylene trisulphide was similarly treated, compounds 
of the type 6R.AU4CI3; SR.AuaCls; 4R.AusCl4; 4R.AU3CI2; 3R.AU3CI2; 


3 R. AU2CI2 (where R = S<Qj^®>S, 1 : 4 -dithian) were obtained. 

Some of these compounds were shown to be sulphonium derivatives in 
which Au shows variable valency while others were found to be 
molecular compounds. 

Similarly when iridium tetrachloride was treated with methyl, 
ethyl and diethyl sulphides it gave the compounds IrCl 3 . 3 Me 2 S, IrCls. 
2Me2S, Ir 2 Cl 6 . 4 Me 2 S, IrCls. 3 Et 2 S, 4 Et 2 S and (IrCls). 3 Et 2 S 2 . 

This indicates that iridium like platinum and gold has also a variable 
valency. Iridium compounds were found by Ray to be much more 
stable than the corresponding platinum compounds. IrCls, 2Me2S 
resisted all attempts to split up into IrCl2.2Me2S and IrCl4.2Me2S and 
was therefore represented as 


Cl MesS 1 

>Ir< Cl 

Cl MesS 


The compounds IrCl8.R2S which have no platinum analogue (R = alkyl 
group) were on the same grounds assigned the structure 



While Dr. Ray was preparing new series of interesting compounds 
he did not let the work on double salts which formed the starting point 
of his research career to be at all neglected. He prepared (i) double 
sulphates of the type M"S04. (R3S)2. S04,XH20 (where — Zn, Cd, 
Mg, Mn, Cu, Ni, Co, Fe), (ii) salts of the type (a) X2BeF4,YS04,6H20 
which are isomorphous with double sulphates and fluoberyllates and (b) 
MPO3F.XH2O; MSO4, (NH4)2P03F,6H20; and (NH4)2P03F,Al2 
(P 0 sF) 8 , 24 H 20 which are isomorphous with sulphates, double sulphates 
and alums, respectively. It will be seen that in the (b) class of 
compounds (PO3F) radical behaves like SO4. 

This account of Dr. Ray’s activities as an investigator shows what 
an enormous amount of research work (vide Bibliography at the end) 
has been published from his laboratory. Most of this work is the 
QUfconqLe pf his great discovery of the mercurous apd mercuric nitrites 
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for which Armstrong has rightly given him the name * Master of 
Nitrites’. The earlier work was singly carried out by Prof. Ray but 
much of his later work has appeared jointly with students who from 
time to time took the degree of the Doctor of Science on the presenta- 
tion of a thesis and some of them were the recepients of the Blue Ribbon 
of the Calcutta University — the Premchand Roychand Scholarship. 
Dr. Ray’s first research scholar was Jatindra Nath Sen and prominent, 
among those who followed are Panchan Neogi, Atul Chandra Ganguli, 
Atul Chandra Ghose, Hamendra Kumar Sen, Jitendra Nath Rakshit, 
Rasik lal Datta, Nilratan Dhar, Manik Lai Dey, Janendra Chandra 
Ghosh, Prafulla Chandra Guha and N, Adhikary. Prof. Ray is equally 
proud of Janendra Nath Mukherjee, Satendra Nath Bose, Pulin Behari 
Sirkar, Meghnath Saha, Biman Behari Day, Prafulla Chandra Mitra, 
Priyadaranjan Ray, Janendra Nath Ray and Jogendra Chandra 
Bardhan who studied under him for their undergraduate courses. 
These scholars have distinguished themselves with their meritorious 
work, receiving international recognition, and most of them are to-day 
occupying the professorial chairs in several colleges and Universities 
in India. 

Dr. Ray’s activities were not merely confined to the experiments 
carried out in the chemical laboratory but his knowledge of chemistry 
led him to establish what is now known as the Bengal Chemical and 
Pharmaceutical Works Ltd. at Calcutta for the manufacture of drugs 
and chemicals. It is striking to find that these works which were 
started in a small house with a meagre capital of Rs, 800/-, are now 
spread over an area of 60 acres employing 2000 men and their present 
assets amount to half-a-crore of rupees. In this enterprise Dr. Ray 
was assisted by his friends, chiefly by Amulya Charan Bose and Satis 
Chandra Sinha in the early stages of the evolution of the works. To- 
day the various departments of the works are looked after by expert 
chemists who are Dr. Ray’s students and they, under his able guid- 
ance, have succeeded in raising the works to their present status. 

But while engaged in the laboratory work Dr. Ray devoted his 
time equally to studies. Being gifted with the art of writing, he has 
published several books on scientific subjects both in English and 
Bengali. His monumental publication is the History of Hindu Chem- 
istry the first volume of which appeared in 1902 and the second one 
five years later. In these two volumes Dr. Ray has shown that Indian 
alchemy is of an indigenous origin : the ancient Hindus, for example, 
were acquainted with the processes of sublimation and distillation, 
could distinguish between mild and caustic alkalies and identify the 
metals by the colouration of the flame etc. These volumes won for 
him appreciation both from India and from other parts of the world* 
The book was reviewed in glowing words by eminent persons in mpgt 
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(rf the Journals and papers in India and Europe. Berthelot remarked, 
*A new and interesting chapter has been added to the History of Sci- 
ence and human thought.’ The University of Durham conferred upon 
him the honorary degree of D. Sc. in 1912 chiefly in appreciation of 
the History of Hindu Chemistry. 

In 1924 Dr. Ray with the assistance of Dr. J. N. Mukherji, Dr. 
J. C. Ghosh and Dr. S. S. Bhatnagar succeeded in laying the founda- 
tion of the Indian Chemical Society of which he is the foundation 
Fellow and a Patron. The Society elected him as its first president 
and availed of his vast experience and knowledge in guiding its work- 
ing in its early life. 

On account of his meritorious work and distinguished career Prof. 
Ray has been honoured from time to time both by the Government 
and the scientific organisations in India. The University of Calcutta 
conferred upon him the Honorary degree of Ph. D. in 1908. The 
Government of India honoured him with the title of C. L E. in 1912 
and with Knighthood in 1919. The Indian Science Congress elected 
him as its president in 1920 and various Universities in India invited 
him to deliver an address at their convocation meetings. H. E. Arm- 
strong has remarked in an article to Nature “ Our recognition of Ray’s 
Services, as chemist, as teacher, as historian and as a founder of a great 
national school of scientific inquiry, is long overdue — it is nothing short 
of a reproach to our Royal Society that it should hitherto have been so 
narrow in its outlook as not to include his name in the roll of Fellow- 
ship.” 

Although Prof. Ray’s life is full of activities of a scientific charac- 
ter it is noteworthy to find that he gave his fullest share to the acti- 
vities outside the test-tube. He has been seen working energetically 
with the rescuers in times of floods and famines. Being a rationalist 
in his views, he has ever taken a keen interest in reforming the social 
shortcomings in communal and religious bodies. 

Prof. Ray is a living embodiment of the maxim ‘Plain living and 
high thinking’. Being a man of ascetic disposition he is ever ready to 
benevolently help the poor with his purse. His earnings as professor 
and gains from the Bengal Chemical and Pharmaceutical Works are 
spent on charities. Mr. Padmini Mohan Neogy writing about the 
philanthropy of Prof. Ray in the Indian World says, “. . • How often 
have we seen wretched young men, wretched on account of poverty, 
going up into his laboratory room where they laid bare their heavy 
bosoms, and he the father of them all, fondling with all the affection as 
though they were his own....” Like a true Guru, Acharya Ray, as he 
is usually called, has not only helped his students with money but has 
spent the best part of his life in training them. He considers these 



S2D jOURNAL OP tHE ONtVERSitV OE EOMEAV 

young workers to be the richest treasure which he could bequeath to 
the scientific world. 

Poor in health — dyspepsia and insomnia being his chronic com- 
plaints— Prof. Ray takes every day what he calls constitutional walks 
and is full of vigour. Besides devoting his time to other activities 
which are engaging his attention at present, Dr. Ray, now seventy- 
two years of age, still pursues his scientific researches and one can find 
a paper by him along with his pupil in the recent issues of the Journal 
of Indian Chemical Society. Let me end this short account of Dr. 
Ray’s life— an account which is by no means an exhaustive one — with 
a prayer to the almighty “May he live long to inspire us with his ex- 
ample and precept.” 
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Soc., 3 , 73. ( P. C. Ray and K. C. Bose-Ray ) 

105. Lengthened chain compounds of sulphur, J. Ind. Chem. 
Soc, 3, 75. ( Ray and Bose-Ray ) 

106. Synthesis of condensed hetrocyclic systems; interaction 
between 2: 5-dithiol- 1: 3: 4-thiodiazole and organic dihalides, P. C. 
Ray and B. C. Guha, J. Ind. Chem. Soc., 3, 23- 
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107. Varying valency of platinum with respect to mercaptinic 
radicals III. and IV. Ray> Guha and Bose-Ray, J. Ind. Chem. Soc., 

3, 155, 358. 

1927 

108. Lengthened chain compounds of sulphur, Nature, 11 9 ^ 124 

109. Variability of valency, J. Ind. Chem. Soc. 4 ^ 89. 

110. Double sulphates of the copper-magnesium group and the 
sulphonium bases, Sir P. C. Ray and N. Ray, Jour. Ind. Chem. Soc., 

4, 37. 

111. Varying valency of platinum with respect to mercaptinic 
radicals VI, P. C. Ray, Bose-Ray and Adhikari, Jour. Ind. Chem. Soc. 

4, 467. 

1928 

112. Varying valency of platinum with respect to mercaptinic 
radicals VII, P. C. Ray, Bose-Ray and Ray-Chaudhri, Jour. Ind. 
Chem. Soc., 5, 139. 

113. Double sulphates of the copper-magnesium group and the sul- 
phonium bases II. P. C. Ray and N. Ray, Jour. Ind. Chem. Soc., 5, 69, 

114. Complex compounds of gold with mercaptinic radicals IL 
Residual affinities of chloro-auric acid, P. C. Ray and Bose-Ray, Jour. 
Ind. Chem. Soc., 5, 527. 

115. Tetraethyl Phosphonium nitrite, P. C. Ray and N. Ray 
Jour. Ind. Chem. Soc, 5, 733. 

1929 

116. Isomorphism and homology, Nature, 724, 480. 

117. New type of complex compounds, ter-, and quinquevalent 
platinum, P. C. Ray and Bose-Ray, Z. anorg. Chem., 778, 329. 

118. New series of double sulphates of the copper-magnesium 
group and the phosphonium bases I, P. C. Ray and N. Ray, Jour. Ind- 
Chem. Soc., 6, 27. 

119. Synthesis of lengthened sulphur chain compounds, Ray and 

5. K. Mitra, J. Ind. Chem. Soc., 6, 865. 

120. Action of bases on complex compounds derived from orga- 
nic thio-com pounds and platinic chloride, P. C. Ray and P. C. Mu- 
kherjee, Jour. Ind. Chem. Soc., 6, 885. 

1930 

121. Chemical elements and compounds, J. Ind. Chem. Soc., 7, 1. 

122. Isomorphism and chemical homology. Nature, 726', 310. 

123. Complexes of mercuric iodide with alkyl sulphonium iodides, 
Ray and Adhikary, J. Ind. Chem. Soc., 7, 297. 

124. Complex compounds of chloroferric acid with organic sul- 
phur compounds ; the analogy of gold and iron compounds, P. C, Ray 
9^ud Mukherjee^ Z. anorg. Chem.| 787. 12^. 
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125. Complexes of gold chlorides with organic sulphides, P. C. 
Ray and D. C. Sen, J. Ind. Chem. Soc., 7, 67. 

1931 

126. Isomorphism and chemical homology, Nature, 127, 631. 

127. Synthesis of ethyl thio acetoacetate. Nature, 128, 189. 

128. Complexes of antimony halides with sulphonium halides. 
P. C. Ray, Adhikari and A. N. Ray, J. Ind. Chem. Soc., 8, 251. 

129. Complexes of antimony trichloride with organic sulphides, 
Ray, Adhikary and A. N. Ray, J. Ind. Chem. Soc., 8, 711. 

130. Reaction of silver nitrate with organic sulphides, Ray, 
Adhikary and H. Ray, J. Ind. Chem. Soc., 8, 689. 

131. New types of complex compounds of ter-, and quinqueva- 
lent platinum, Ray and S. C. S. Gupta, Z. anorg. Chem., 198, 153. 

132. Compounds of metallic salts with organic sulphides, Jour. 
Ind. Chem. Soc., 8, 537. 

133. Complexes of zinc and cadmium iodides with alkylsulpho- 
nium iodides, Ray, Adhikary and Banerjee, J. Ind. Chem. Soc., 8, 739 

1932 

134. Complex compounds of iridium I. Compounds with organic 
sulphides, Ray and Adhikary, J. Ind. Chem. Soc., 9, 251. 

135. New types of complex platinum compounds. Ter-, and 
quinquevalent platinum IV. Z. anorg. Chem, 20J, 401. 

1933 

136. Complex compounds of iridium Part II. Compounds of 
organic sulphides and pyridine, P. C. Ray, Adhikary and R. Ghosh, 
Jour. Ind. Chem. Soc., 10, 275. 

137. Thioketonic esters Part III. Alkylation of ethyl thioaceto- 
acetate, P. C. Ray, S. K. Mitra and N. N. Ghosh, Jour. Ind. Chem. 
Soc., 10, 75. 



AN INDIAN HYGIENE MUSEUM 
By 

GILBERT J. FOWLER, D. Sc., F.I.C 

In one of those fateful years when the war clouds were already 
banking up on the horizon of Europe, the present writer found himself 
a member of a small executive committee charged with the task of col- 
lecting guarantees and donations towards a British pavilion at the 
great International Exhibition of Hygiene, which was then in course of 
erection at Dresden. 

Great difficulties had been encountered in raising money for this 
British effort, owing in part to the strained political relations which 
even then existed between the British and German Governments. 
However, with the assistance of Sir Thomas Barlow, Physician to 
King Edward the Peacemaker, and his distinguished confrere Sir 
Lauder Brunton, these difficulties were eventually overcome and a 
first rate Pavilion was erected in a prominent position in the exhibition 
grounds. In this building were set out valuable exhibits illustrating 
the progress of Hygiene and Medicine in Great Britain. Actually a 
surplus of funds was realised after paying all guarantors, these funds 
were devoted to the support of institutions concerned with health and 
physical development. 

While the Exhibition was in progress the writer was privileged 
to visit it as a member of a deputation from the Corporation of 
Manchester, and to study those exhibits in which he was particularly 
interested. Among these, memory recalls pictures and models showing 
the progress of urban sanitation through the centuries, the dreadful filth 
of medieval towns being compared with the cleanliness and brightness 
of a modern city. 

In the spacious hall entitled “ Der Mensch ’* ( Man ) dominated 
by a great statue illustrating the physical ideal of homo sapiens^ were 
grouped exhibits showing the perfect conditions to be observed from 
childhood to age, if this physical perfection was to be attained. In 
those days vitamins were not so much in the foreground, but food 
values and calories were amply illustrated. In other halls there were 
exhibits of a more medical nature and concerned less with health than 
with disease. The utility of these exhibits may perhaps be questioned, 
though their object no doubt was to warn by fear, if encouragement by 
the reward of health should be inadequate. 




^ A , ' V' 


Der Mensch. 



AN INDIAN HYCtENE MUSEUM 


329 


Along these halls passed throughout the day, orderly crowds of 
simple studious people, many of them obviously from the countryside, 
and all of them absorbing earnestly in conscientious German fashion 
the education set before them. 

With these memories in his mind, the author was surprised one 
day to note in “ The Times of India ” a paragraph describing a pro- 
posal for a Hygiene Museum for Bombay based on the Dresden model. 
He then learned that the Exhibition of 1911 had become a permanent 
national Museum and a centre from which help of every kind was 
willingly given, to those who might be engaged in similar activities 
elsewhere. 

It was further learned that the prime mover in the Bombay 
scheme, Mr. G. M. Jadha\', was educated at the Manchester Gram- 
mar School, and afterwards became foreign language master there, 
where dreams and ideals of service had been born in him ; altogether 
a strange coincidence. The original idea based on the Dresden model 
has been extended to include other subjects of general human interest 
following the plan of the great ^Museum at iMunich which sets out to 
illustrate the activ ities of mankind through the ages. 

It is now proposed to have not one, but eight Museums as 
follows : — 

Indian Hygiene Museum. 

Technology and Engineering Museum. 

Museum for Sociology and Economics. 

Museum for Agriculture. 

Science Museum. 

Evolution Museum. 

Trade and Commerce Museum. 

Geography and History Museum. 

An excellent site has been earmarked on the new Back Bay Recla- 
mation and it remains for all well-wishers of India to support the 
scheme by their interest, work, and financial generosity. 

With his experience of the British Pavilion at Dresden in his 
mind, the writer cannot doubt that if the will is present, needful finance 
will be forthcoming. 

Surely no object can be more w^orthy than the creation of a centre 
of enlightenment and mass education of the simple people of the new 
India which, in spite of politicians, is rapidly comii^ into being. 

Anyone who has had charge in India of a Museum or even of 
Laboratories in wdiich interesting and novel experiments are going 
forward will not need to be convinced of the appeal which teaching by 
the eye makes to ordinary folk of India. The writer must confess 
that he was sometimes concerned for the amenities of his bacterio- 
logical laboratory when it was invaded by happy families of sightseers, 

pp 
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who regardless of the dust of the highway which they brought with 
them, came in eager crowds from time to time within the sacred 
precincts. 

Official reports from the Calcutta and Madras Museums confirm 
this eagerness for information on the part of the Indian masses. 

The writer’s recollection of the Ancoats Art Museum planted as 
it was in the most dingy and depressing quarter of Manchester, en- 
courages him to believe in the even greater usefulness of the proposed 
Indian centre. 

Just as the Dresden and Munich Museums send out inspiration 
and literature to all who desire them, so will these Museums in 
Bombay serve to feed smaller centres and thus spread enlightenment 
throughout the country. 

Already more than one energetic Director of Public Health is 
making use of Models and pictures of all kinds to educate the villagers 
during Health Weeks and other such public occasions. 

With the coming of broadcasting, these exhibits and the cheap 
literature which it is also hoped to provide, can be explained in simple 
vernacular language to the rural population. 

Already through the energy and idealism of the Honorary Secre- 
tary of the movement, Mr. G. M. Jadhav, a beginning has been made 
with the distribution of such literature. 

Those interested can obtain pamphlets and other information 
which they may desire, from Mr. Jadhav at Parel, Bombay. 

Surely this is an object in which all may unite without distinc- 
tion of caste, creed or race and thus beyond its immediate objective 
the scheme will play a noble part in spreading the spirit of goodwill, 
which is the greatest need of India, and indeed of the whole world 
to-day. 





Summaries and Abstracts of M. Sc. Theses 

for 1932-1933. 


1 . — ''Some Biochemical Aspects 
of the Physiology of Sandal ” 
{Sanfalum album Linn). 
Being a part of the thesis sub- 
mitted by Mr, Y. V. Sree- 
NIVASA Rao, Department of 
Biochemistry, Indian Institute 
of Science, Bangalore, for the 
award of the Degree of Master 
of Science, University of 
Bombay. 

Historical and general intro- 
duction. — A historical survey of 
the growth and spread of sandal 
in South India is given. The place 
of sandal in the economy of nature 
and its economic importance to 
India are indicated. It represents 
one of the few parasites which 
have an economic value. 

Part I (A). — Nature and ex- 
tent of Parasitism of Sandal as 
revealed by Inorganic consti- 
tuents. The importance of the 
r61e of mineral nutrients in plant 
life has been described. The 
nature and extent of parasitism of 
saiKial from this point of view has 
been studied. 

Control cultures of sandal have 
established that (l) without a host, 
sandal continues to have a struggl- 
ing existence, (2) some host plants 
are better suited to nourish sandal 
than others. It has also been 
foQnd that if s^dal is deprived of 


its host plants, either by removal 
or death of the latter, it ceases 
to put on any visible growth ; the 
leaves turn pale and chlorotic in 
spite of the rich soil that may be 
provided. But if a host, more 
especially of the leguminous type, 
is reinstalled, the sandal starts 
growing again, in the course of 
two to three weeks, the pale 
yellow leaves turning green and 
the plant putting on a healthy ap- 
pearance. Cultural experiments 
have revealed that sandal is large- 
ly dependent upon its host plants 
for its nitrogen and phosphorus 
requirements. It has also been 
found that sandal exhibits a pre- 
ferential affinity to certain types 
of host plants, with regard to its 
haustorial attachments. 

PART I (B).— A Physico-and 
Biochemical study of the tissue 
Fluids of Sandal in Relation 
to the Associated host plant . — 
It has been shown how the 
physico-chemical measurements 
and chemical composition of the 
tissue fluids of plants is receiv- 
ing more and more attention at the 
present time from physiologists 
and patholc^ists. 

Physical-chemical measure- 
ments of the tissue fluids of the 
leaves, stems and roots of sandal 
in assocu^tion wifh its hosts, ht^v^ 
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revealed that the osmotic pressure 
of the sandal is always greater 
than that of its host. This is in 
conformity with the results of 
Arthur Harris and J. V. Lawrence 
who have shown, in their work 
on the “ Osmotic concentration of 
the tissue fluids of Jamaican 
Loranthaceae parasitic on various 
hosts,” that the parasite has al- 
ways a higher osmotic concentra- 
tion than its host. 

Analyses of pot -cultured sandal 
plants nourished by known hosts 
have shown that the host has a 
considerable influence on the com- 
position of the sandal sap, thereby 
rendering the plant more or less 
open to insect attack. The prac- 
tical value of this interesting fact 
is realised if attention is called to 
the officially accepted theory that 
insects are the natural vectors of 
** Spike.” By a judicious choice 
of host plants it should be possible 
to control the composition of the 
sap in such a way as to render it 
distasteful or repulsive to those 
classes of insects reputed to be 
vectors of disease. 

PART I (C). — Nitrogen Met- 
abolism of sandal with and 
without host plant. Distribution 
of the nitrogen (in the water 
soluble portion ) in the leaves of 
sandal with and without host 
plant has been studied. It is seen 
that, with the removal of the host 
plant, the green leaves turn yellow 
and the tree will have a struggling 
existence, and this indicates that 
nitrogen constitutes the limiting 
factor without which the parasite 
does not flourish. The total and 


the protein nitrogen decrease on 
removal of host plant due to the 
poor absorption of nitrogen di- 
rectly from the soil. 

The water soluble nitrogen in- 
creases due to proteoclastic de- 
gradation of the native proteins 
and the ammonia nitrogen is also 
higher due probably to deaminisa- 
tion in the case of the sandal 
without host. A study of the 
distribution oi the hexone bases, 
has shown that Arginine nitrogen 
is slightly but distinctly greater in 
sandal without host. The cystine 
content on sandal without host is 
very low. This is very significant 
in view of the fact that cystine is 
known to fa\uur the formation 
and functioning of root hairs. 

Distribution of the Hexone 
Bases in Healthy and Diseased 
Leaves of SandaL An historical 
introduction of the spike-disease of 
sandal lias been given from the 
time when it was first discovered 
by IMcCarthy in the year 1899 
with a summary of the results so 
far obtained. 

The distribution of the hexone 
kases in the healthy and spiked 
sandal leaves has been worked out 
by two entirely independent 
methods with a view to determine 
the nature of the metabolic dis- 
turbances which manifest them- 
selves wfith the onset of the 
disease. 

(i) Van Slyke method as modi- 
fied by Plimmer and Rosedale 
(1925) 

( ii ) Kossel’s silver-baryta 
method. 

The fact that the histidine 
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fraction occurs in a high propor- 
tion is significant in view of its 
close structural relationship with 
the physiologically active histamine, 
which has been found to inhibit 
the growth and functioning of roots. 

Carhon-N itrogcn Ratios in 
Healthy and Diseased Tissues of 
Sandal, A modified apparatus for 
the determination of total carbon 
in plant material by the wet 
combustion method has been 
described. 

Carbon Nitrogen ratios in 
healthy and spiked sandal have 
been estimated with a view to 
ascertain whether there would be 
any disturbance in this (C/N) ratio 
with the onset of the disease when 
the reproductive activity of sandal 
is arrested. The results are some- 
what erratic and no definite con- 
clusions could be drawn. While in 
the case of partially spiked plant, 
the C'N ratio in the beginning is 
not altered very much. 


II. — “ Proteins of Fenugreek ” 
{Trigonella Foenum Graecum), 
being a part of the thesis sub- 
mitted by Mr. Y. V. 
SreenivasaRao, Department 
of Biochemistry, Indian Insti- 
tute of Science, Bangalore, for the 
award of the degree of Master of 
Science, University of Bombay. 
The globulin and albumin in 
fenugreek have been isolated and 
analysed. The globulin ( fraction 
A ) is characterised by a surprising- 
ly high content of histidine which is 
about four and a half times the 
^ver^e amount contained in other 


related globulins obtained from 
leguminous seeds. In this respect 
the protein has a close relationship 
with the protamines and hista- 
mines which are characterised by 
a high content of the hexone bases. 
The albumin ( fraction B. ) 
appears to contain phosphorus and 
sulphur in the molecule. In this 
respect the composition of this 
fraction approaches the casein of 
milk. 


III. — Dilatometric Studies in 
Enzyme Action, Being a sum- 
mary of a part of the thesis sub- 
mitted by Mr. H. B. Sree- 
KANGACHAR, Department of 
Biochemistry, Indian Institute 
of Science, Bangalore, for the 
award of the Degree of Master 
of Science, University of Bom- 
bay. 

The kinetics of tw’'0 closely al- 
lied enzyme- substrate systems have 
been studied in the dilatometer. 
The course of reaction has also 
been followed by an entirely 
chemical method. The possibility 
of employing this elegant method 
for a time course study of these 
two enzyme- substrate reactions 
has been established. 

A new type of dilatometer has 
been described where the enzyme 
and the substrate could be mixed 
in the dilatometer itself, thereby 
facilitating an investigation of the 
changes from the beginning of the 
reaction. The kinetics of the 
reaction could simultaneously be 
followed. At lower concentrations 
of substrate the total contraction 
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brought about by the system is 
found to be proportional to the 
weight of the substrate present in 
the reaction mixture. The cont- 
raction in cubic centimetres due 
to the enzymic hydrolysis of a 
gram molecule of the substrate can 
be calculated and represents the 
contraction constant of the parti- 
cular enzyme- substrate system. 
The experimental procedure has 
been described in full detail. 
Various sources of error affecting 
the determination have been care- 
fully examined and the correction 
applied wherever found necessary. 
By adopting the above method, 
the contraction constants of two 
closely allied enzyme-substrate 
systems, urease-urea and arginase- 
arginine, have been found to be 
24T3 and 5*02 respectively. .The 
method has already been extended 
to a study of the contraction con- 
stants of sucrase- sucrose, emulsin- 
amygdalin, emulsin-arbutin and 
emulsin-salicin systems. The con- 
traction constants for sucrase-suc- 
rose and emulsin-salicin systems 
are 6*02 and 4*105 respectively. In 
the case of emulsin-amygdalin and 
emulsin-arbutin systems no volume 
change is observed during hydro- 
lysis, The contraction constants 
for two closely related colloidal 
substrates — starch and glycogen — 
have been determined, employing 
four different sets of diastatic 
enzymes. The extent to which 
these substrates are hydrolysed by 
these enzymes is indicated by the 
dilatometric depressions which 
do not in some cases agree 
with the results obtained by 


the chemical and polarimetric 
methods. These discrepancies are 
discussed and further lines of work 
to elucidate them indicated. The 
usefulness of these constants in 
the dilatometric estimation of sub- 
strates in physiological fluids and 
protein hydrolysates is illustrated 
in Section VI. The fair agree- 
ment of values obtained by the 
two methods, dilatometric and 
titrimetric, is noteworthy. Limita- 
tions of the methods are also indi- 
cated. 


IV . — Studies in the Formation 
of Heartwood in Santalum 
Album Linn^ being a summary 
of a part of the thesis submitted 
by Mr. IT. B. Skeeranga- 
CHAR, Department of Bioche- 
mistry, Indian Institute of 
Science, Bangalore, for the award 
of the Degree of Master of 
Science, University of Bombay. 
'Fhe earlier part ot the papers 
devoted to a discussion on the 
theories regarding the biogenesis 
of essential oils in plants. The 
views held regarding the physio- 
logical r61e of essential oils in the 
economy of plant life and the 
nature of the factors which are 
known to influence the formation 
of oils in plants are carefully con- 
sidered. The r61e of inorganic 
constituents reputed to stimulate 
increased production of essential 
oils in plants is also discussed with 
special reference to sandal. 

A study of the distribution of 
the inorganic and organic constitu- 
ents between the sap and hea^rt 
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wood of Santalum Album Linn, 
has been made. Heartwood for- 
mation is accompanied by a large 
deposition of alcohol soluble con- 
stituents, resins and the essential 
oil in the case of sandalwood. 
Evidence has also been obtained 
that the precursors of the sandal- 
wood oil do exist in the sapwood 
in combination with organic acids 
as esters, which get easily hydro- 
lysed to yield santalol, which con- 
stitutes the main constituent of the 
essential oil. 


V . — Studies in Enzymes, Being 
a part of the thesis submitted 
by Mr. N. Keshava Iyengar, 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, for the award of the 
Degree of Master of Science, 
University of Bombay. 

The thesis consists of two parts, 
the first dealing with a detailed 
study of the fungus inulinase and 
the second with a preliminary in- 
vestigation of the respiratory en- 
zymes of the leaves of sandal in 
health and disease. 

Phosphates have been found to 
stimulate the formation and activa- 
tion of inulinase in the fungus, from 
which the enzyme is extracted by 
simple leaching out with distilled 
water. The enzyme extract in- 
variably represents a mixture of 
inulinase and invertase and a 
separation into their individual 
components has been attempted 
through adsorption on calcium 
hydrogen phosphate or inulin. 
Purification of the enzyme has 


resulted in a product which is al- 
most entirely free from nitrogen 
but phosphorus could not be eli- 
minated during the process in spite 
of the most efficient methods, like 
electro-dialysis, employed for its 
purification. This has led to the 
suspicion that phosphorus is close- 
ly associated with Inulinase acti- 
vity but further investigation on 
inulases from other sources is 
necessary before this can be finally 
confirmed. 

The kinetics of inulinase action 
on Inulin has been followed in the 
two tubed dilatometer employing 
0* 25, 0*5 and 1*0 per cent, con- 
centrations of substrate. The 
system yields a contraction con- 
stant of 3*68. 

A new method of separating 
enzymes from their mixtures tak- 
ing advantage of their difierences 
in molecular weights and diffusion 
velocities in a centrifugal field, has 
been described. The method is 
capable of wide application and 
has been useful in separating in- 
ulinase from its associated inver- 
tase. 

Employing Barcroft’s differen- 
tial monometric respiration ap- 
paratus, a study of the respiration 
of the leaves of sandal in health 
and disease has been conducted. 
Both tissues and tissue fluids have 
been used in the experiments. 
Diseased tissues exhibit poor res- 
piratory activity and thus account 
for the accumulation of organic 
acids which characterises the 
spiked condition. 

V. S. 
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Vl.'-^-Condmsaiion of Phenols 
and Phenolic Ethers with Ace^ 
tone Dicarboxylic acid. Syn- 
thesis of ^^-substituted gluta- 
ric acids. By V. M. Dixit 
and G. N. Gokhale. Being a 
summary of Part I of the thesis 
submitted by Mr. Gokhale 
in October, 1932, for the 
M. Sc degree of the University 
of Bombay. 

Acetone dicarboxylic acid has 
been condensed with phenols in 
the presence of various catalysers, 
the commonest amongst which is 
cone, sulphuric acid. [ See : — 
Coumarin-4-acetic acids by Fries 
and Volk (Annalen, 1911, 379, 
90), Dey (Trans. Chem. Soc. 
1915, 707, 1606) Dey and Row 
(J. Ind. Chem. Soc. 1924, 1, 110) 
and Limaye ( J. Ind. Chem. Soc. 
1927, /V, 159)]. ^•Substituted 
glutaconic acids by Limaye and 
Dixit ( vide Proc. Ind. Sc. Cong- 
ress 1930, 167), Limaye and 
Bhave ( J. Ind, Chem. Soc. 1931, 


VIII, 137) and Dixit (J, Ind, 
Chem. Soc. 1931, VIII, 787). 
The acetone dicarboxylic acid acts 
in the enolic form in these reac- 
tions. 

A new compound was prepared 
by condensing phenols ( 2 mols ) 
with acetone dicarboxylic acid ( 1 
mol) in the presence of dilute sul- 
phuric acid ( 75 p. c. ). It was 
a crystalline dibasic acid (For- 
mula Cn Hig Og ; Eq. Wt. 158 
and M.P. 234®) (with decomp) 
which formed insoluble copper and 
lead salts. Aqueous solution of 
the acid gave a bluish green colo- 
ration with ferric chloride. Simi- 
lar new acids were obtained from 
o-cresol, quinol and p-cresylmethyl 
ether. Phenol gave the greatest 
yield, 

The constitution of Pp-2: 2^ 
dihydroxydiphenyl glutaric acid is 
proposed for the new acid from 
phenol. The condensation is as- 
sumed to take place as follows 




+ 



/CH2 CO 2 H 


0c< 


\CHa CO2H 

Acetone dicarboxylic acid 


/ 

HO^ 

HO 


,CH2 CO2H+I 


'CHa COaH 


Phenol 


PP— 2 : 2'—Dihydroxydiphenyl-gIutar 
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The acetone dicarboxylic acid acts 
in the ketonic form. The results 
of the following reactions bear out 
the given constitution : — 

(l) Action of cone, sulphuric 
acid at 50'’-60'’ i—The compound 


breaks up almost quantitatively 
into coumarin-4-acetic acid, identi- 
cal with that prepared by Limaye 
( loc. cit. ) and phenol. The reac- 
tion is explained as 




HO 

HO 


/CH, CO,H -C«H,OH. 


^CHj CO,H 


\ 


0 


1 

, OH -HsO 

/ > , 

1 J 



''^C=CH-C08H 

1 

N / 

\ 

1 


CO (coumarin-4- 
acetic acid 


CH^-COsH 


CH 
CHjCOjH 


The intermediate glutaconic acid 
cannot be isolated [Dey, (loc. cit)] 
except in the decomposition of the 
corresponding glutaric acid obtmn- 
ed from p. aesyl-methyl-ether. 

(2) Action of nitric acid On 
QQ 


heating the new substance with 
cone, nitric acid in the presence of 
a small quantity of sulphuric acid 
in cold, a dinitro derivative was 
obtained. 

Heating this dinitro derivative 



►rl 
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or the original glutaric acid with and a small quantity of picric acid, 
faming nitric acid in sealed tubes The reaction can be represented 
gave much of PP-dinitroxanthone as: — 


/■ 


/ 


■\ 

.r/ 


NOj 


CHaCOaHConc-HNOB+ H,S(^ HO\ ^/CH, CObH 


\CH, COaH 



0 







NO,'' /N '\/NOa 
CO 


>c< 

\CH, COaH 


(3) Action of KOH : — Fusion 
of the glutaric acid with moist 
caustic potash at 180° gave 2 : 2' 
dihydroxybenzophenone, identical 
with that obtained by Richter [ ]. 
Pr. Chem. 1883, (2) 28 , 285 ] . 

(4) Knoevenagel condensa- 
tion Unlike the esters of couma- 
rin-4«acetic acids, the ester of the 
new acid or the acid itself did not 
yield any condensation product 
with salycilic aldehyde in spite of 
several attempts with usual pre- 
cautions. 

(5) Synthetical reactions : — 
The dimethyl ester of the new 
glutaric acid formed the corres- 
ponding apocamphoric ester by 
condensing with dimethyl oxalate 
according to the method of Komp- 
pa (Trans. Chem. Soc. 1911,99, 
2020 ) and it also condensed with 
dimethyl phthalate according to 
the method of Dieckmann ( Ber. 


1899, 32 , 2227 ). 

Besides these, the new glutaric 
acid formed a number of character- 
istic derivatives. The corres- 
ponding glutaric acids obtained by 
condensing acetone dicarboxylic- 
acid with o-cresol, quinol and p- 
cresylmethyl ether respectively 
showed analogous equivalent wts., 
analytical data, salts and beliavi- 
our with cone, sulphuric acid. 

In converting the PP-2 ; 2^-di- 
methoxy-4 : 4'-methyl-phenyl glu- 
taric acid, which is obtained from 
p-cresyl-methyl ether, into the 
corresponding 6-methylcoumarin- 
4-acetic acid by sulphuric acid, the 
intermediate |3-2-methoxy-5-me- 
thylphenyl glutaconic acid was 
isolated. This on keeping in cone, 
sulphuric acid changed to the 6- 
methyl-coumarin-4-acetic acid. 

The work is being continued. 
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VIL — Condensation of phenols^ 
with acetone dicarboxylic acid^ 
Anhydrides of ^-2-hydroxy- 
phenylglutaconic acids. By 
V. M. Dixit and G. N. 
Gokhale. 

Couniarin-4-acetic acids have 
been prepared by condensing 
phenols with acetone dicarboxylic 
acid, in the presence of cone, 
sulphuric acid. [See : — Dey (Trans. 
Chem. Soc. 1915, 107, 1606). Dey 
and Row (J. Ind. Chem. Soc. 1924, 


/, 110), Limaye (J. Ind. Chem. 
Soc. 1927, IV, 159) and Dixit 
(J. Ind. Chem. Soc. 1931, VIII, 
787)]. In some of his reactions, 
Dey has obtained tautomers (I and 
II) of the same coumarin 4-acetic 
acid supposed to be formed at the 
same time due to the two different 
ways in which the acetone 
dicarboxylic acid may act. The 
reaction is represented as 
follows : — 


HOv. 

^ CO 

1 

HO CH 



\ // 

C 

I 

CHs COsH 
HO 


CO 


HO CH, 

'"-CHCOsH 




/ 


CO 

ICH 
CH,CO,H 

O 


I 

\ 


iCO 


CHa 

\ / 

C^CHCOsH 


-d) 


-(II) 


Transformation of (ll) to (I) was 
supposed to take place in the 
process of crystallisation which in- 
variably caused a considerable 
change in the melting points. The 
two forms had the same equivalent 
weight and analytical data and 
both produced the corresponding 
4*methylcoumarin w^hen heated at 
their m. pts. Other experimental 
evidence to show the existence of 
(II) has not been recorded and the 
conversion of (I) to (II) has not 
been carried out. 

With the object of studying the 
{reaction in details, phenol and the 


three cresols were condensed with 
acetone dicarboxylic acid on the 
lines described by Dey and Row 
(loc. cit.) as the results from this 
method and that of Dey (loc. cit.) 
were identical. The crude product 
of each of these reactions, when 
fractionally crystallised yielded two 
different compounds (A) and (B) 
which were partly transformed 
into one another on long exposure 
to air. 

The substance (A) of lower 
m.pt. ; — 

(1) Crystallises in long needles 
soluble in hot water, dilute alcohol^ 
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ether and in sodium bicarbonate 
solution with effervescence. The 
original compound is recovered on 
acidifying this solution. 

(2) Does not give any colora- 
tion with ferric chloride and does 
not form any definite compound 
with (i) acetyl chloride or acetic 
anhydride, (ii) benzoyl chloride, and 
(iii) oxidation by chromic acid in 
cold. 

(3) Yields almost theoretical 
quantity of 4-methyl-coumarin 
when heated at its melting point. 

(4) Forms the solid ethyl ester 
which in turn condenses with 
salycilic aldehyde in the presence 
of piperidine to produce the corres- 
ponding dicoumaryl (see Deyand 
Row), In short the substance (A) 
agrees well with the corresponding 
coumarin-4-acetic acid, found in 
literature. 

The substance (B) of higher 
meltii^ point 

(1) Crystallises in broad pris- 


matic needles, insoluble in water 
and dilute alcohol ; soluble in alco- 
hol, acetone and chloroform. In- 
soluble in sodium bicarbonate un- 
less being in contact with it for a 
long time. 

(2) Gives, in alcoholic solution, 
reddish coloration with ferric 
chloride, 

(3) Can be titrated in alcoholic 
solution with alkali and has the 
same equivalent weight and 
analytical data as those of sub- 
stance (B). 

(4) Does not form an ester and 
does not condense with salycilic al- 
dehyde under dry conditions. 

The compound (A) can be 
converted into (B) by keeping it in 
contact with cone, sulphuric acid. 
The reverse change proceeds on 
hydrolysis of (B) by alkali. 

The compound (B) is supposed 
to be the anhydride of the corres- 
ponding ortho substituted glutaco- 
nic acid, formed as follows 


OH 

+ 

'•H 


/\ xOH 

OH-C = CH'COsH 

I 

CH,-COsH 

"C = CHCO,H 
CH,CO,H 

P — 2- Hydroxyphenyl 
glutaconic acid. 


/\/\co 




CH 


/ N 


CH,CO,H-(A) 


"OH 


^CH~CO. 


CH,-CO (B) 


The intennediate glutaconic acid 
is known to be incapable of free 
existence. 

The following evidence is found 
If) literature to justify this course 


oi the condensation;- (l) P- 
substituted glutaconic acids have 
been prepared by condensing phe- 
nols and phenolic ethers withaoe- 
tone dicarboxylic acid ^ Se, 
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Limaye and Bhave, J. Ind. Chem, 
Soc. 1931, VIII, 137. 'Dixit, J. 
Ind. Chem. Soc. 1931, VIII. 787 
and Limaye and Gogate Proc. 
Ind. Sc. Congress 1932, 233). The 
corresponding coumarin -4- acetic 
acids were also found as by-pro- 
ducts in these reactions. 

(2) The substance (B) acts as a 


monobasic acid on account of its 
transformation into the ‘‘ Hydroxy 
anhydride due to the mobility of 
a hydrogen atom as explained by 
Thorpe [See Thorpe and Thole 
(Trans. Chem. Soc. 1911, 99, 
2187) and Thorpe and Bland 
(Trans. Chem. Soc. 1912, 101 
867)]. 


CH-CO 

R-C< >0 

CHg-CO 

Normal anhydride 

The following experiments were 
further carried out with the sub- 
stance (S), and their results agree 
with the constitution assumed for 
it. 

(1) Benzoylation Action of 
benzoyl chloride on the compound 
in solution with pyridine produces 
a neutral dibenzoyl derivative 
which is hydrolysed by alkali to 
the corresponding coumarin-4- 
acetic acid. 

(2) Elimination of CO 2 : — 
By decomposing the dry com- 
pound under specially dry condi- 
tions, and reduced pressure, a 
phenolic substance results which 
sublimes and lowers the m. p. of 
the corresponding 4-methylcoumar- 
in when mixed with it. 

( 3 ) Oxidation : — Oxidation of 
the substance in solution with 
acetic acid by chromic acid yields 
the corresponding ortho-hydroxy 
benzoic acid. 

(4) Action of acetic anhydride 
in the presence of sodium acetate 
on the substance gives a crystalline 
acidic compound which is suppos- 
ed to be forined according to the 


CH-CO 

R-C< >0 

CH = C-OH Hydroxy- 
anhydride. 

reaction described by Gabriel and 
Neumann (Ber. 1893, 26, 951). 
The nature of this reaction is still 
under investigation. 

The results obtained so far seem 
to indicate that the crystallisation 
of the crude product of higher 
m. p. into coumarin-4-acetic acid 
of lower m. p. as reported by Dey 
in some cases, may be due to the 
partial conversion of the substance 
of (B) type into that of (A) under 
those conditions. 

Further work is in progress. 

IX . — Latent Instability in the 
Atmosphere revealed by some 
Indian Tephigrams, By Miss 
M. M. Paranjpe, B. Sc. 

By the application of the curve 
of saturation temperatures termed 
estegram ( S. T. gram ) suggested 
by Dr. C. W, B. Normand, for 
indicating humidity from the ther- 
mo-dynamic point of view, sd>out 
250 sounding balloon records over 
Agra, Poona and Hyderabad during 
1929 to 1931 were examined from 
the point of view of latent instabi- 
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lity. Typical cases are described 
and limitation of the records on 
account of hair hygrometry consi- 
dered. The conservative property 
of equivalent potential tempera- 
ture is examined and in this con- 
nection a review is made of the 
various types of adiabatic diagrams 
and their bearing on equivalent 
potential temperature. 

Sources of air samples relating 
to each individual record either ex- 
hibiting marked latent instability or 
no latent instability were investiga- 
ted by tracing trajectories of upper 
air movement from the results of 
pilot balloon flights of the Indian 
net work of stations at various 
levels. Weather notes for ail days 
of soundings bear out what would 
be expected namely that absence 
of latent instability is associated 
with dry, fine weather with occa- 
sional high clouds of non-convec- 
tional type and latent instability 
with convectional types of clouds 
like cumulus and cumulo-nimbus 
or rain or thunder or thunder- 
storms. 

In general, marked latent insta- 
bility is associated with incursions 
of oceanic air of tropical or equa- 
torial origin having high equivalent 
potential temperature of the order 
of 340^ to 350^A or more and 
decreasing with height ; and that 
absence of latent instability is 
associated with continental air 
having relatively low E. P. T. of 
the order of 320-330^A increas- 
ing or remaining approximately 
constant with height. From the 
general circulation of upper air 
currents over India^ this explains 


the comparative scarcity of latent 
instability in the winter both at 
Agra and Poona and Hyderabad 
as contrasted with the remaining 
part of the year. 


X . — Studies in Ferric Hydroxide 
Sol, By S. K. Borkar and 
B. N. Desai. 

Measurement of charge on ferric 
hydroxide sol has been carried out 
under various conditions e,g,, with 
progress of dialysis, in presence of 
electrolytes, from the point of 
view of critical potential, with 
progress of dialysis and with 
different dilutions. Simultaneous 
measurements of charge and vis- 
cosity with progress of dialysis 
have also been made. 

It is found that with progress of 
dialysis the charge first increases, 
reaches a maximum, and then 
decreases. The stability is found 
to decrease continuously. There 
is an initial increase in charge on 
the addition of small quantities of 
electrolytes such as HCl, KCl 
and FeCU. It is also found that 
various samples of the sol coagu- 
late at the same value of the 
charge — the critical charge-except 
in the case of HCl where the 
value is slightly higher. 

On dilution it is found that sols 
dialysed for a period shorter than 
what corresponds to the maximum 
in the cataphoretic speed-dialysis 
curve, behave in one fashion ; 
while those that are dialysed for a 
longer period behave differently. 

Measurements on viscosity and 
charge show that neithei: the vi^w 
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of Dhar ( smaller viscosity, smaller 
hydration and greater charge ; and 
greater viscosity, greater hydration 
and smaller charge ) nor of Smo- 
luchowski (greater charge, grea- 
ter viscosity ; and smaller charge, 
smaller viscosity ) can individually 
explain the results. 


Xlr-- Action of Nitric Acid on 

Tin. By G. S. Kasbekar and 
A. R. Normand. 

The reaction between tin and 
nitric acid under varying condi- 
tions has been studied by estimat- 
ing all the products formed during 
the reaction, whether in the dis- 
solved or in the gaseous state. It 
has been shown that during the 
above reaction in addition to the 
formation of stannous and stannic 
salts, hydroxylamine, ammonia, 
nitric oxide, nitrous oxide and 
nitrogen are formed. Neither 
nitrous acid nor hydrazine were 
formed under the conditions stu- 
died. The effect of various cata- 
lysts on the reaction was also 
studied. 

It has been pointed out that the 
variations in the stannic tin and 
the gaseous reduction products of 
excess nitric acid go hand in hand, 
whereas the variations of stannous 
tin in solution are similar to the 
variation of the reduction products 
in solution, namely hydroxylami- 
ne etc. 

In an attempt to explain the 
reduction of excess nitric acid not 
only has it been shown that nas- 
cent hydrogen could be the pro- 
bable reducing agent, but it has 


further been suggested that the 
nascent hydrogen produced by the 
dissolution of tin in nitric acid may 
be of two different activities, the 
dissolution of tin to the stannous 
condition producing hydrogen of 
one activity while the dissolution 
of tin to the stannic condition 
producing hydrogen of a difierent 
activity. 

XII . — Studies in Solubility. By 
P. G. Desai and A. M. Patel. 

Part. I, Effect of polar and 
non-polar solvents on the solubi- 
lities of some organic acids. 

The solubilities of benzoic, cin- 
namic, salicylic, phthalic and suc- 
cinic acids have been determined 
in polar and non-polar solvents. 
In the case of non-polar solvents, 
the solvent action decreases with 
the increase in the polarity of the 
solute, the solubilities of phthalic 
and succinic acids being negligible 
in these solvents. The order of 
solubility is in accordance with 
the polarity of the solvents in case 
of slightly polar solvents, while in 
case of more polar solvents, the 
order is not well defined. Ideal 
solubilities of benzoic, cinnamic 
and salicylic acids are approached 
in ethyl alcohol, while those of the 
more polar phthalic and succinic 
acids are approached in methyl 
alcohol. Chloroform and acetone 
behave abnormally. It has been 
inferred from the solubilities of 
acids in water, nitrobenzene and 
alcohols that, benzoic cinnamic 
and salicylic acids form loose 
alcoholates with the solvents, 
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while succinic and phthalic acids 
form hydrates with water. 

Part IL The solubilities of 
benzoic and salicylic acids in mix- 
tures of solvents. 

The solubilities of the two acids 
were determined in a number of 
binary mixtures. It is found that 
when both the components of the 
mixtures are non-polar, the solubi- 
lity-composition curves are almost 
straight lines, whereas in case of 
mixtures of chloroform with aro- 
matic hydrocarbons, the curves 
are convex towards the composi- 
tion axis. In case of mixtures of 
acetone with non-polar liquids, the 
curves are concave towards the 
composition axis. In case of 
mixture of alcohols with non polar 
liquids and with nitrobenzene, the 
solubility increases, reaches the 
maximum and then decreases. 
The same is the case with mix- 
ture of nitrobenzene with the non- 
polar solvents. The results have 
been explained on the basis of as- 
sociation and de-association of 
molecules of the solvents when in 
presence of one another. 

Part III. Relation between 
adsorption and solubility. 

The adsorption of benzoic acid 
by animal charcoal, from mixture 
of (i) two non-polar, (ii) polar and 
non-polar and (iii) two polar 
solvents was determined. Adsorp- 
tions from non-polar liquids is 
greater than that from polar liquids. 
It is found that an inverse relation 
exists between solubility and ad- 
sorption. In case (i), the adsorp- 
tion-composition curves are almost 
straight lines; while in the two 


remaining cases, minima are 
generally obtained on the adsorp- 
tion-composition curves. It has 
been shown that in most cases 
where maxima are obtained on the 
solubility-composition curves, mi- 
nima are obtained on the adsorp- 
tion-composition curves. 

Part IV. Viscosities of binary 
mixtures. 

The viscosities of the mixtures 
of (i) two non-polar, (ii) two polar 
( iii ) polar and non-polar liquids 
have been determined. It has been 
shown that in case of first type, 
almost straight lines with slight 
sagging are obtained. In mixtures 
of second type, viscosity-composi- 
tion curves are convex to the 
composition axis with a minimum 
point in the case of n-propyl alco- 
hol-nitrobenzene system. In case 
of the third type, the curves are 
convex to the composition axis, 
with a minimum in the case of 
benzene n-propyl alcohol system. 
An attempt has been made to re- 
late viscosity-composition curves 
to the solubility-composition curves. 

XIII . — The Action of Acetic 
Anhydride and Sodium Ace* 
tate on the Anhydrides of p- 
Glutaconic Acids : Theforma^ 
tion of ^*Aryl*Acetic Acids 
with an Addendum* By VISH- 
NU MahadeoBhave, M. Sc. 
Being the summary of a thesis 
submitted in June 1932 from 
the Ranade Industrial and Econo- 
mic Institute, Poona (4). 

(l) By the action of acetic 
anhydride and sodium acetate on 
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the anhydrides of 3-aryl-glataconic 
acids, enolic forms of the P-aryl- 
glutaconyl-acetic acids of the 

general structure, 

CH-C = CH. COOH 
R. C< >0 . 

CH = COH 

have been prepared for the first 
time, 

[ R ““ (a) anisyl, (b) phenyl, 
(c) methoxy orthocresyl, (d) 
methoxy para-cresyl, (e) methoxy 
meta-cresyl, and (f) ortho- 

methoxy-phenyl] . 

(2) Their constitution has been 
determined by the isolation of the 
corresponding methylene-glutaco- 

CH. C = CH 2 

nides R— , 

CHj. CO 

P-aryl-Y-aceto-vinylacetic acids 
CH. CO. CHs 

R— C< , arylidene 

CHs COOH 

CH. CO. CH 3 

ketones R— C<^ and 

CHs 

p-aryl-T-aceto- butyric acids, 

CHs CO. CHs 
R-CH< 

CHs. COOH 

( 3 ) A parallelism between this 
reaction and the Gabriel’s exten- 
sion of Perkin’s reaction to 
Phthalic anhydride has been 
established. 

( 4 ) The ‘ enolic ’ or ‘ hydroxy ’ 
glutaconyl-acetic acids have been 
converted into their * keto’ or 
* normal ’ forms 

CH. C = CH— COOH 
R~C< >0, 

CHs CO 

thus incidentally confirming Thor- 
pe’s view that glutaconic anhydri- 
des exist in the 'enol* i.e., the 

RR 


hydroxy pyrone form. 

(5) The reaction has been 
tried, on the hydroxy anils of 
aryl-glutaconic acids, 

CH. CO 

R-C< >N--QH6. 
CH«COH 

(6) It has been suggested that 
the possibility of the condensation 
of acetic acid with ^-aryl-glutaco- 
nic anhydrides may be due to 
conjugation. 

(7) The addendum consists of 
a continuation of the work publish- 
ed in the Journal of The Indian 
Chemical Society, 1931 ^ 8. 137, 
by Limaye and Bhave, and the 3* 
( 4-methoxy-phenyl )-and 3-( 4- 
methoxy- 3 -methy 1-phenyl) -glutaco- 
nic acids have been studied in 
more detail. 

(8) Many functional deriva- 
tives like esters, semicarbazones, 
oximes, anilides, benzoyl-deriva- 
tives etc., of the main products 
have been prepared (in all some 
90 new substances). 

D. B. L. 


XIV . — Study ofthepeciic changes 
in the potato tubers at different 
stages of growth and in stor- 
age. By S. D. Agnihotri. 
( Dept, of Botany, Royal Insti- 
tute of Science, Bombay. ) 

The study of the pectic chamges 
in potatoes at different stages of 
growth, maturity and of senes- 
cence during storage is undertaken 
as it appeared from the survey of 
the literature on the pectic consti- 
tuents of fruits and other plant* 
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organs that the softening of the 
tissue and its ultimate decay was 
due to the pectic changes occur- 
ring in them. The problem of 
potato storage is of economic im- 
portance in Western India and in 
spite of the eflforts of the various 
workers there is no unanimity of 
opinion about the causes of decay 
of potatoes when stored during the 
summer months. 

The method of Caree and 
Nanji modified slightly for the 
needs of this investigation for 
extracting and estimating diff- 
erent pectic constituents are 
employed. The free soluble pectin, 
protopectin, middle lamella pectin, 
and total pectic materials are de- 
termined and expressed as calcium 
pectate number for the tubers at 
different stages of growth and at 
short intervals after storage till 
the tubers are completely rotted. 

The free soluble pectin, proto- 
pectin, middle lamella pectin and 
total pectins begin to rise as 
growth proceeds and the increases 
become smaller at maturity. 

The free soluble pectin in- 
creases and the other three pectic 
constituents decrease as the age 
advances, and as the rotting sets 
in. 

The downgrade changes begin 
to occur in storage conditions and 
they are responsible for the soften- 
ing of the tissue which is caused 
by the separation of the cells due 
to loss of insoluble proto-pectin, 
and middle lamella pectin 
from the cell walls. The bacteria 
and other organisms get a footing 
as it were when the tissues soften 


and hasten the rotting of the 
tubers. 

The study of the effect of tem- 
perature on the pectic changes in 
mature tubers shows that the 
downgrade changes are much 
accelerated as compared to the 
similar changes in tubers stored 
at room temperatures. 

All tubers pass through the 
same sequence of pectic changes 
and during the hot weather they 
are, like all chemical reactions, 
accelerated. 

The practical side of the potato 
storage is discussed in view of the 
results obtained and the lines on 
which further investigation should 
be undertaken are indicated. 


XV. — The Kifietics of Heteroge- 
neous Organic Reactions: A 
study of the Benzoin Reaction. 
By D. R. Nadkarni, B. Sc., 
Royal Institute of Science, 
Bombay. 

It is not clear from the literature 
whether potassium cyanide and 
benzaldehyde in the absence of any 
other substances can yield benzoin. 
It has now been shown that pure 
benzaldehyde and pure potassium 
cyanide can yield benzoin but the 
reaction is readily inhibited by 
substances such as quinol and 
alkali halides, which are also nega- 
tive catalysts in the oxidation of 
benzaldehyde. The conflicting re- 
sults in the literature have thus 
been traced to their source, as the 
alkali halides are likely impurities 
in potassium cyanide. The kine- 
tics of this reaction have been 
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studied at 100®C and at room 
temperature, and may be represen- 
ted by the following equation : 

Rate of formation of benzoin = 
Ki [ Ce Hr CHO Y [ benzoin ] 4- 
K2[KCN] [CeHsCHOp. It 
is suggested that two reactions take 
place : 

(a) A homogeneous reaction 
between a trace of potassium cya- 
nide dissolved in benzaldehyde. 
This reaction is autocatalytic and 
is not affected by inhibitors in 
the same manner as the heteroge- 
neous reaction. 

(b) A heterogeneous reaction 
between solid cyanide and benzal- 
dehyde, the cyano-ion on the sur- 
face of the crystalline cyanide being 
effective in bringing about the 
reaction. This reaction is inhibi- 
ted by the negative catalysts which 
are adsorbed on the surface of the 
solid cyanide. 

The kinetics of the reaction in 
presence of water have also been 
investigated. The rate of the 
homogeneous reaction is unaffected 
but the reaction with solid cyanide 
is replaced by reaction with cyano- 
ions. This heterogeneous reaction 
between the dissolved cyanide and 
benzaldehyde is more rapid than 
that with anhydrous cyanide. 

As the quantity of water is in- 
creased the dissolved cyanide is 
extracted from benzaldehyde and 
the homogeneous reaction ceases. 

Inhibitors act in presence of 
water but their effect is greatly 
reduced. In fact water is decided- 
ly a catalyst for the reaction pro- 
bably because it induces the for- 
pifttiop of a cyano-ion, 


Current theories of the benzoin 
reaction which have assumed that 
the presence of water is essential 
for it to proceed are discussed in 
the light of the above results. It 
is pointed out that under anhydrous 
conditions the potassium cyanohyd- 
rin compound itself reacts whereas 
in presence of water the cyano-ion 
brings about the reaction. 

The necessity for the presence 
of benzoin before the homogeneous 
reaction can proceed may be ex- 
plained by the following series of 
equations : 

1. CeHjCHO+KCN 
CH (OK) CN. 

2. C6H5CH(0K) CN+C«H5 
CHO =C6H5C (OK) (CN) CH 
OH. CeHs. 

3. CeHfiC (OK) (CN) CHOH. 
CeHs + CeHaCO-CHOH CeHs - 
2C6H6COCHOH-C6H5 + KCN. 

S. M, and D, N. 


XVI . — Cellulose from rice straw. 

By B. B. Sardeshpande. 

This work was undertaken to 
work out proper data pertaining 
to the yields of cellulose from 
Bombay rice straw under various 
conditions of alkali concentration, 
temperature and time of digestion 
and to find out whether it is pos- 
sible to prepare paper and allied 
products from the cellulose obtain- 
ed from Bombay rice straw. 

The investigation has shown 
that Bombay rice straw contains 
48 to 55% total celluloses. Out of 
these 34 to 37% is alpha cellulose 
and the rest beta and gamma cel- 
luloses. In actual mill practice^ 
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therefore, the yield of cellulose 
from Bombay rice straw should 
be about 36 to 37%. To produce 
good quality of cellulose the straw 
should be digested in 3% alkali 
solution at 140®C for hours. 
Total alkali required for complete 
digestion of the straw is 10.5%. 
Total amount of bleaching powder 
required for the bleaching of the 
cellulose is 4.5% calculated as 
CaOCU. The fibres of rice 
straw resemble those of esparto in 
many respects. As the fibres of 
rice straw are shorter in length 
they have to be mixed with a small 
percentage of cellulose with longer 
fibres for ordinary paper manufac- 
ture. Samples of paper have been 
prepared from the cellulose ob- 
tained during the investigation 
and these have been favourably 
reported upon by paper makers. 

M. S. P. 


XVIL — Starch and oil from 

Jowar, By K. P. Shah. 

This work was undertaken to 
find out a suitable process for the 
extraction of starch from Jo war 
and to study the properties of the 
starch and the nature of the bye- 
products. 

The investigation has shown 
that sulphurous acid process is a 
most suitable one for producing 
starch from Jowar. The yield of 
the starch by this process is 52% 
of the total weight of Jowar taken. 
It was found difficult to separate 
the germs completely from the 
grain by floatation. It is therefore 
BQcessary to work oqt some other 


process for the separation of the 
terms. The gelatinisation tem- 
perature of jowar starch has been 
found to be 67°C. Jowar starch 
granules are polygonal in shape 
and larger in size than those of the 
maize and rice starch. The starch 
gives a good paste without any grit 
and acted as a good binding material 
for the size. The starch gets 
desized very easily. The viscosity 
measurements showed that jowar 
starch resembled wheat starch 
in its place forming qualities. The 
waste bran obtained after separa- 
tion of starch from jowar contains 
about 11% protein matter. The 
oil obtained from the germs of the 
jowar grain is a semidrying oil re- 
sembling maize oil in its proper- 
ties. It had the following ana- 
lytical cliaracteristics : — Colour, 
Golden yellow ; Solidifying point 
8® to 9^C ; Specific gravity 0*910 
at 28®C ; Refractive Index 1*467 
at 28°C ; Sap. value 173*2 ; Iodine 
value 126*8 ; Unsaponifiable matter 
7*9%; Iodine value of the mixed 
fatty acids 130 ; Neutralisation 
value of the mixed fatty acids 
166*5 ; Sap. of the mixed fatty 
acids 186*1. 

M. S. P. 


XVIII . — Hydrogenation of Com^ 
mon Indian oils. By B. S. 
Kanvinde for the M. Sc, 
d^ee of the University of 
Bombay. 

This work was undertaken to 
work out a suitable data for the 
manufacture of tallow substitute 
from vegetable oils by stud^rin^ the 
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hydrogenation of Indian oils treated 
alone or in mixture in various 
proportions. 

Ground oil, linseed oil, castor oil 
cocoanut oil and cotton seed oil 
were hydrogenated under various 
conditions of catalytic concentration 
using both supported and un- 
supported catalyst. From the 
results obtained it has been found 
that a mixture of groundnut oil 
( pea-nut oil ) cocoanut oil and 
castor oil in a definite proportion 
will give on hydrogenation a pro- 
duct which has almost the same 
physical and chemical character- 
istics as the animal tallow. The 
investigation has further shown 
that the temperature of reduction 
has considerable influence on the 
activity of the supported catalyst. 
The melting point of groundnut oil 
at any particular degree of hydro- 
genation is the same irrespective 
of the nature and concentration of 
the catalyst used during the 
hydrogenation. Mixture of oils 
consisting of glycerides having 
similar constitution have in general 
a mean course of behaviour during 
hydrogenation in relation to in- 
dividual oils. 

M. S. P. 


XIX. — The Photo-reduction of 
Ferric Chloride in Alcoholic 
Solutions : By P. S. Limaye 
B* Sc., The Royal Institute of 
Science. 

The photo-reduction of ferric 
chloride in alcoholic solutions has 
beet) studied in sunlight and in 


artificial light. It has been found 
that in both the cases the reduction 
takes place in two stages; the 
order of the reduction in the first 
stage in the two cases is zero 
molecular. But in the second stage 
it is unimolecular in the sunlight 
and zero molecular in the artificial 
light. The extinction coefficient 
measurements of the solutions 
exposed to artificial light also show 
a sudden decrease in value after 
sometime. The change in the 
stage of the reduction from the first 
to the second in the above case is 
not due to the formation of colloidal 
ferric hydroxide as it has been 
found to retard the reduction in 
both the stages. The conductivity 
of solutions of ferric chloride ex- 
posed to sunlight also indicates 
that a change in the mode of 
reduction takes place sometimes 
after the exposure. The results are 
explained on the assumption that 
molecular species containing ferric 
ions are formed and they bring 
about the change in the mode of 
the reaction. 

The quantum efficiency for 
solutions of concentrations between 
0.1 M and 0.2 M lies between 
1 and 3 at 30^ for radiations lying 
in the visible region and it in- 
creases with (i) temperature, (ii) 
concentration of the solution and 
(iii) frequency of the incident light. 

S. M. 


XX. — Studies in Titanium Di- 
oxide Sol. By Miss Olive 
Joseph B. Sc., The Royal 
Institute of Scienoe, 
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The coagulation of the titanium 
dioxide sol by sodium and magne- 
sium chlorides has been followed by 
the thermopile method during the 
progress of the dialysis of the sol. 
The coagulation velocity curves 
are ‘S* shaped for sols dialysed 
up to ten days ; sols dialysed for 
longer time do not show the auto- 
catalytic nature of the coagulation 
process. Smoluchowski’s equation 
applies to the coagulation of the 
titanium dioxide sol for only a 
limited range of the concentration 
of the coagulator. 

The changes in the viscosity of 
the sol, dialysed and diluted to 
different extent, are measured with 
the progress of time when the sol 
is coagulated by mono, di and tri- 
valent electrolytes and mixtures 
of these electrolytes with non-elec- 
trolytes (methyl, ethyl and n-pro- 
pyl alcohols). In each case the 
viscosity increases to a maximum 
value and then begins to decrease. 
With electrolytes alone the time- 
viscosity curves are straight rising 
ones but in the presence of alcohols 
which exert peptising influence, 
these curves are * S ’ shaped. 

S. M. 


XXI . — Studies in Ceric Hydro- 
xide Sol. By M. V. Nabar 
B.S c., Royal Institute of Science. 

The coagaktion of the ceric 

'tay&rox\ae so\, dialysed and diluted 
to different extent, has been Studied 

when the sol is coagulated by 
sodium and magnesium chlorides 
and by a mixture of sodium ohlo- 


ride with alcohols (methyl, propyl 
and amyl) and solutions of sugars 
(cane sugar and glucose). The 
coagulation velocity curves are ‘S' 
shaped for impure and the concen- 
trated sols and steep for those dilut- 
ed and dialysed for a long time. 
Smoluchowski's equation applies to 
the coagulation of the ceric hydro- 
xide sol up to a limited range of 
the concentration of the coagulator. 
The alcohols sensitise and the 
sugars protect the coagulation of 
the sol by electrolytes : these ac- 
tions increase as the sol gets purer. 
The sensitising action of alcohols 
increases as 

CHsOH > C3H7OH > CbHuOH. 

Cane sugar and glucose act as 
protecting agents and the protect- 
ive action of cane sugar is greater 
than that of glucose. 

S. M. 


XXII . — Studies in Cobaltous 
Oxide. By T. S. SURATKAR 
B. Sc., Royal Institute of 
Science. 

(A) It has been shown that 
cobaltous oxide can be prepared 
by heating the cobalt carbonate 
under vacuum to 670^ but the 
oxide obtained at higher tempera- 
tures shows a tendency to dis- 
sociate. On exposure to air the 
oxides adsorb oxygen and darken 
in colour. They contain active 

oxygen whose quantity deccem 

as the temperature of the prepara- 
tion is raised. The colour of the 
oxide changes from yellow to 
brown, its density increases and the 
catalytic activity deci:eas^ as the 
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temperature of the preparation is 
raised but the solubility in sulphuric 
and hydrochloric acids is not much 
affected. 

If the oxide is heated at a 
particular temperature for a long 
time then it does not show any 
tendency to dissociate and the 
composition of the oxide approxi- 
mates more and more to the for- 
mula CoO. The stability of the 
oxide also increases on increasing 
the duration of heating, so much so 
that the sample of the oxide 
obtained at 900^ does not change 
even on keeping for two months. 
Also the density, the solubility in 
sulphuric acid and the catalytic 
activity for the decomposition of 
hydrogen peroxide decrease con- 
siderably on increasing the dura- 
tion of heating. 

(B) The action of sulphuric 
acid on the mixtures of the 
cobaltous and copper oxides and 
the mixed oxides obtained on 
heating the mixtures of the cobalt 
and copper carbonates has been 
studied. The results obtained have 
been explained on the assumption 
that the mixed oxide is a mixture 
of copper and cobalt oxides when 
the mixed carbonates are heated 
up to 700^ but the samples obtain- 
ed at higher temperatures may 
contain CU2O, C02O3 and CoO. 
The study of the systems 
CuS04~ C0SO4— H2O and CUSO4 

has indicated that no compound 
formation between copper and 
cobalt sulphates and copper and 
nickel sulkies takes place. 

S, M* 


XXIII. — X-ray investigation of 

the crystals of Hydrazohenzene 

and Diphenyl Nitrosoamine, 
By S. G. Khubchandani. 

The crystals of hydrazohenzene 
( CeHa-NH-NH-CeHft ) and of 
diphenyl nitrosoamine [Cb Hs’N 
( NO )*C6 Hs ] have been studied 
by the rotating crystal method 
using a Shearer gas tube fitted with 
a copper anticathode and a Bernal’s 
Universal Photo-goniometer. The 
dimensions of the unit cell of the 
crystals of hydrazohenzene are 
found to be the following ; 
a= 10-46 b= 10-60 A®; c = 
18-63 A® 

The planes (001), (OlO) and 
(100) are halved and also (Okl) are 
halved when ( k + 1 ) is odd, ( hOl ) 
halved when (h4-l) is odd and 
(hkO) halved when (h-fk) is 
odd. The crystals belong to the 
space group Qh^ and the unit cell 
contains eight molecules. 

The dimensions of the unit cell 
of the crystals of diphenyl nitroso- 
amine are found to be the follow- 
ing : 

a- 17-08A®;b= 8-867A® ; c = 28- 
07A^ 

The planes ( 001 ) are quartered 
and ( 100 ) and ( 010 ) are halved 
and planes ( hkl ) are halved when 
(h-f J) is odd. The crystals be- 
long to the space group and 

that the unit cell contains sixteen 

molecules. 

It has -been shown that the 
molecules of hydrazohenzene lie as 
in Fig. 1. The two rings of the 
molecule are inclined oppositely to 
the face by probably The 
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unit coll of diphenyl nitrosoamine the molecules in the cell are placed 
behaves like an orthogonal cell and as in Fig.2. 



Fig. 1. 


XXV. — Study of the constitu- 
tion of the reduction products 
of chloral and hromal amides. 
Part I. By B. H. Yelburgi. 
Chloral amides were reduced 
with zinc dust and glacial acetic 
acid by Meldrum and Alimchan- 
dani ( J. Indian Chem. Soc. 1925, 
2, 1 ; 1929, 6i 253 ) and also by 
other workers in conjunction with 
Meldrum. They assigned the 
saturated formula to the reduction 
product 

i. e.— CH OH CHCI 3 
CH 2 CHCI 2 

In the present work with chlo- 
ral and bromal amides, it is found 
that the constitution is not as given 
before but of unsaturated com- 
pounds like CH : CCI 2 or — CH : 
CBr 2 * The reduction products of 
chloral acetamide, chloral propiona- 
mide, chloral benzamide, and 
bromal benzamide are studied in 
detail. The following reactions are 
tried to confirm the constitution. 

Action of dry hydrogen chloride 
or hydrogen bromide in dry ether- 
eal solution did not give the com- 
pound of closed chain as was ex* 



Fig. 2, 

M. P. 


pected but a compound of the 
type-CHX+CHXs ( where X is 
halogen) is obtained which is 
very easily hydrolysed to-CHOH. 
CHX 2 . 

The presence of OH group in 
the compound of the type CH OH 
CHX 2 is confirmed by the action 
of ( 1 ) phosphorus pentachloride (2) 
phosphorus pentabromide (3) acetic 
anhydride (4) phosphorus pent- 
oxide ( 5 ) benzoyl chloride (6) 
phenyl hydrozine and (7) dimethyl 
sulphate. 

(1) With phosphorus penta- 
chloride the compound obtained 
is identical with that obtained by 
the action of dry hydrogen chloride 
on the reduction product, and it is 
turned into an anilino derivative. 

( 2 ) Phosphorus pentabromide 
gives similar products. 

(3) The reaction of acetic an* 
hydride varies with the conditions 
of the reaction e,g., (i) In the pre- 
sence of concentrated solf^uric 
acid at 0^ acetyl derivative is 
obtained) (ii) in the presence of 
concentrated sulphuric acid but at 
the temperature of boiling wateri 
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original reduction product is 
obtained and (iii) in the presence 
of alkali at 0^ an anhydro deriva- 
tive is formed by the elimination 
of water from two molecules of 
the compound. 

(4) Phosphorus pentoxide 
gives original reduction product. 

(5) Benzoyl chloride in the 
presence of pyridine gives two 
products : (i) in the warm, anhydro 
compound is obtained, while (ii) at 
0^ only benzoyl derivative is ob- 
tained. 

(6) Phenyl hydrazine gives 
diphenylhydrazones. 

(7) Dimethyl sulphate gives 
methyl ethers. 

Other reactions like that of con- 
centrated nitric acid, ammonia, 
caustic soda are also tried with 
benzamide compound, with a view 
to isolate the derivative of the 
other half but without success ; and 
only derivatives of benzoic acid 
could be isolated. 

PART II. — Condensation of 
bromal hydrate with aliphatic 
amides. 

The bromal derivatives are pre- 
pared from formamide to pelargon 
amide and their properties with 
the corresponding chloral deriva- 
tives are compared. It is found 
that in the case of bromal deriva- 
tives, higher homologues can be 
more easily prepared than the 
lower ones. 

The following reactions of 
hydroxy group are studied. 

(l) Acetic anhydride gives an 
acetyl derivative as well as an 
anhydro compound. 


(2) Benzoyl chloride gives 
benzoyl derivatives. 

(3) Dimethyl sulphate gives 
methyl ethers. 

(4) Phosphorus pentachloride 
gives different products according 
to the quantities of the reagent 
used : when the condensation pro- 
duct and phosphorus pentachloride 
are in the proportion 1 : 1, OH 
group only is replaced by chlorine 
atom ; with 1:2a compound with 
two atoms of chlorine is obtained, 
probably due to a tautomeric 
change first taking place at the 
CO group ; while with more pen- 
tachloride the bromine atoms are 
replaced one by one except the last 
one. 

Reduction of the condensation 
product with zinc dust and glacial 
acetic acid gives unsaturated com- 
pounds of the type R CO NH CH : 
CH Br ; but if the reduction of 
the acetyl derivative of the con- 
densation product is carried out 
under similar conditions, the re- 
duction products have the consti- 
tution similar to chloral drivatives 
i.e. R-CO NH CH ; C Xs. 

G. V. J. 

XXVI. — Condensation qf alkyl- 
o-toluidines with chloral 
hydrate. Part 1. — By A. H. 
Advani for the M. Sc. degree in 
March, 1933. 

Methyl and ethyl-o-toluidines 
are condensed with chloral hydrate 
in the presence of fused zinc 
chloride and the condensation pro- 
ducts were isolated from the 
hydrochloride by means of am* 
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monia. They are converted into 
nitrosoderivatives by means of 
nitrous acid and their mono and 
di-acetyl derivatives are described. 
These acetylderivatives give the 
same reduction product p~ ( P- 
dichloroethylene.) -O-N-alkyl-aceto- 
toluidide-when reduced with zinc 
dust and glacial acetic acid. The 
condensation product with dilute 
sulphuric acid forms sulphate : 

The diacetyl derivative on oxi- 
dation with potassium perman- 
ganate gives acid which on de- 
acetylation gives p. methylamino- 
m-toluic acid which proves the 
point of attack for chloral hydrate. 

PART II. — Nitration of chlo- 
ral alkyl-o-toluidines and chloral 
alkylanilines. 

By the action of concentrated 
nitric acid, at the temperature of 
freezing mixture, on p-(a~hydroxy- 
P-trichloroethyl) O-methyl toluidine 
I. a mono-nitro compound II, with 
the nitro group in 0-position to the 
amino group and chloral group in- 
tact is obtained. The diacetyl 
derivative of II is described. If 
the mono or diacetyl derivatives 
of I are nitrated, 2-methyl-4-( a 
hydroxy p-trichloroethyl ) phenyl 
N-methyl nitramine III is obtain- 
ed which is acetylated. 

With warm nitric acid, I gives 
a dinitro compound IV with the 
other nitro group in place of the 
hydrogen of the amino group. 
This is further acetylated. Still 
further action of nitric acid re- 
moves the chloral group and it is 
replaced by a nitro group. This 
nitro compound with concentrated 
sulphuric acid gives adinitrcHutroeo 


amine. 

When compound IV is oxidised 
with alkaline potassiun perman- 
ganate 4 - methyl nitramino-3- 
methyl-5-nitro benzoic acid is ob- 
tained. 

Similar compounds are obtained 
from p-(a hydroxy 3 trichloroethyl) 
-0-ethyl toluidine. 

From p-( a-hydroxy-p- trichlo- 
roethyl ) dimethyl aniline, a 
trinitro compound is obtained with 
chloral chain unaffected and a 
hydrogenation of the dimethyl 
amino group replaced by nitro 
group ; but by further action, 
whole methyl group is replaced by 
nitro group. Their acetyl deriva- 
tives are described. 

PART III. — Halogenation of 
chloral -A Ikyl - o - foluidines and 
nitration of the resulting pro- 
ducts. 

Bromination and chlorination 
of chloral methyl and ethyl-o-tolui- 
dines is carried both in the pre- 
sence and absence of a carrier 
( Iodine ), when mono-halogen 
derivatives are obtained in both 
cases, with halogens in 0-position to 
the amino group. This is proved 
by preparing di-acetyl derivatives 
and by oxidising with alkaline 
potassium permanganate when a 
bromo or chloro ketonic acid is 
obtained. 

With nitric acid, these halogen 
compounds give nitroderivatives 
with nitro group in place of the 
hydrogen of the amino group as 
proved by the formation of only 
monoacetyl derivatives. 

G. V. J* 
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XXVII.— ofthionyh 
chloride with the esters of 
Aromatic Hydroxy acids in 
the presence of finely divided 
copper'* ( synthesis of thio- 
ethers of the aromatic hydroxy 
acids ). By Y. M. Chakradeo, 
the Royal Institute of Science, 
Bombay. 

Thionyl chloride is known to 
react with aromatic hydroxy 
compounds, producing chloro- 
derivatives, esters of sulphurous 
acids, Sulphoxides or Sulphones 
depending upon the conditions of 
reaction. 

Phenols react vigorously with 
thionyl chloride to give condensa- 
tion product, containing sulphur, 
while acids, including hydroxy 
benzoic acids, yield acid chlorides 
or anhydro compounds, wherever 
they react. It was, therefore, of 
interest to see if hydroxy benzoic 
acids could be made to give these 
compounds. Esters of hydroxy 
acids in question were usual since 
it was found in this laboratory 
(by N. W. H.) that various 
anhydro compounds are formed by 
the interaction of— OH and 
— COOH groups. 

The mechanism of the reaction 
can be illustrated as follows, with 
the help of salicylic acid. 

(i) 3 Cu+ 4 SOCU-^S^Cls-f 

3 CuCl2+2 SO 2 

(ii) 2C6H4-OH-COOCHs+Sa 
C1jS“ (CeHj-OH.COO CH3)s: 
S+2HC1+S 

(iii) 2CuCls + SOj = CujCb 
+SO»Cl* 

(iv) 3 CujCls+4 SOCl*®Sa 
Cl, +6 CuCl,+2SO, 


Thionyl chloride first reacts with 
copper to give sulphur mono- 
chloride, which in its turn, acts, in 
presence of Copper, on the ester to 
yield the condensation product. 
Copper chloride is formed in the 
first stage and sulphur precipitated 
during the second part of the 
reaction. Sulphur dioxide, which 
is abundantly formed in the re- 
action reduces cupric chloride to 
cuprous chloride, which is acted by 
thionyl chloride again to produce 
more of sulphur monochloride, thus 
rendering the reaction continuous. 

Following reactions lead their 
support to the proposed mechan- 
ism. 

(a) Anhydrous cuprous chloride 
in place of finely divided copper 
reacts to give the condensation 
product. 

(b) Hydrated cupric chloride 
reacts to give the product, but 
anhydrous cupric chloride does not 
react to give the product. It reacts 
to give the product only when a 
trace of water is added or sulphur 
dioxide is passed in the reaction 
mixture. 

(c) Sulphur monochloride alone 

does not react so as to produce 
the thio-ether, which is easily 
obtained in presence of small 

quantities of copper. 

As regards the constitution of 
the condensation product (a) the 
presence of the-OH group in the 
molecule has been proved by 

preparing acetyl, benzoyl and 
methoxy derivatives ; (b) The 

sulphur linking in p-position to 
the-OH group has been con- 

firmed by denitrating the oop- 
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densation product ; (2) by bromi- 
nating it first and then nitrating the 
bromo compound and thus getting 
the known bromo-nitro deriva- 
tives. When the compound is 
heated above 280®, hydrogen 
sulphide is evolved, showing the 
presence of the sulphide structure. 

Thus the thio-ethers of salicylic 
acid, O-and M-cresotinic acids and 
4-methoxy salicylic acid, have been 
prepared with their various deriva- 
tives and salts. 

N. W. H. 


XXVIII . — Derivatives of salicy- 
lic acid by M. R. Jambhekar 
(The Royal Institute of Science, 
Bombay). 

The Thesis is divided into three 
parts : — (l) Study of the isomeric 
nitro-toluene-sulphonic acids (2) 
synthesis and constitution of 4-sul- 
pho-salicylic acid (3) Derivatives 
of 4-sulpho-salicylic acid. 

PART I. — Nitration of toluene 
p-sulphonic acid is effected so as 
to get the sulpho-nitro-toluene free 
directly, using acetic anhydride 
in the place of concentrated sul- 
phuric acid as a medium for nitra- 
tion. 

O-nitro-toluene also has been 
sulphonated at various tempera- 
tures with the view to find out 
whether 2-Nitro-toluene-6-sulpho- 
nic acid is obtained together with 
the 2-nitro-toluene - 4-sulphonic 
acid. The work is in progress 
and it is expected that 2-nitro- 
toluene-6-sulphonic acid may be 
obtained from the mother-liquor 
Qn closer investigation of ;t. 


In the meanwhile 2-nitro-to- 
luene 6-sulphonic acid has been 
obtained from 2 ; 4 dinitro-toluene- 
6-sulphonic acid by the elimination 
of the 4-nitro group. Composi- 
tion of the 2-nitro-toluene-6-sulpho- 
nic acid is CtHtOgNS, 2H2O : 
Barium salt (CTHeOsNSja Ba, 
8H2O. Its sulphonyl chloride is 
a liquid and sulphonamide m. p. ? 

2 : 4 Dinitro-toluene-6 sulphonic 
acid is very conveniently obtained 
by sulphonation first of p-nitro- 
toluene and subsequent nitration 
of 4-nitro-toluene-6-sulphonic acid. 
Free-sulphonic acid can be ob- 
tained direct from the nitration 
mixture by slight dilution. Com- 
position : C7H6O7N2S, 2H2O ; 
Potassium salt C7HBO7N2SK, 
2H2O, sodium salt C7HBO7N2 
SNa, calcium salt (C7 Hb 07N2S)2 
Ca, 4H2O, Barium salt (C7HBO7 
N2S)2 Ba, 4H2O. Sulphonyl chlo- 
ride C7HBO6N2SCI m.p. 107^. 
Sulphonamide cannot be obtained. 
2-Nitro-4-aminotoluene-6-sulpho- 
nic acid C7H8O5N2S, Potassium 
salt C7H7OBN2S, K, 2H2O sulpho- 
chloride and sulphonamide : 4- 
diazo-6-nitro-toluene 2-sulphonate 
decomposes violently at 160^. 

PART II. — On oxidation of 2- 
nitro-toluene-4-sulphonic acid with 
potassium permanganate at room 
temperature 2-nitro-4-sulphoben- 
zoic acid CtHbOgNS, 2\ HaO is 
obtained. Acid potassium salt is a 
anhydrous, barium salt CtHsOtN-S 
Ba, 2H2O. Acid dichloride is 
liquid and diamide melts at 223*^- 
225^: acid monochloride m. p, 
202® and monoamide 192®. 

On reducing the ?-nitro-4-spl- 
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pho-benzoic acid with tin and 
hydrochloric acid 4-suIpho-an- 
thranilic acid is obtained 
comp — C tHtOjNS, H 2 O, barium 
salt Cj Hs Oi NSBa, 4-sulpho- 
authranilamide C 7 Hg 04 NsS m. p, 
227®-28®. The diazo sulphonate 

CoHj-N ; N-COOH-SOs, HjO 
J ^1 

decomposes at 163“- 164®. On 
boiling the diazo- sulphonate with 
water apart from the diazo mix- 
ture free-4-sulpho-salicylic acid is 
directly obtained. It is hygrosco- 
pic at 35 “ (room temperature), 
comp. CrHsOgS, 3HjO (air dry : 
m. p. 82°); CtHcOsS, 2 H 2 O 
(desiccateral : m. p. 133°) ; acid 
sodium salt CrHgOeS Na, 2 H 2 O : 
Acid-potassium salt CtHsObSK : 
Barium salt QH^OgS Ba, 4 H 2 O: 
calcium salt C 7 H 40 «S Ca, 6HjO. 

On fusion with potassium hy- 
droxide 4-sulpho-salicylic acid 
gives 2 : 4 dihydroxy benzoic acid 
(P-resorcylic acid) m. p. 208°. 

PART III. — 4-sulpho-salicylic 
acid is nitrated, and brominated 
and it has been shown that not 
only mono-nitrO-sulpho and mono- 
bromo-sulpho-salicylic acid is ob- 
tained, but a dinitro-sulpho and 
a dibromo-sulpho-salicylic is ob- 
tained : which shows the unusual 
stability of 4-sulphonic acid group ; 
unseen in 3-sulpho and 5-sulpho 
salicylic acids. Tribromo-4-sulpho- 
salicylic acid also is obtained on 


further bromination which shows 
that the directing influences of 
p-Br + m— SOjH+O— Br>than 
the repelling influences of — OH or 
— COOH. 

The compounds described are 
as follows : — 

2 1 5 

(1) CeHj • OH-COOH-NOj. 
4 

S 03 H- 2 H 20 , m. p. 166-167°. Po- 
tassium salt, CrHiOgNSK, H 2 O : 
barium salt CtHsOsNS Ba, HgO : 
amino acid C 7 H 7 O 6 NS. 

2 1 3 4 

(2) CsH-OH-COOH-NOj-SOj 
5 

H-NOg (decomposes above 260°). 

Potassium salt C 7 H 2 O 10 N 2 S K 2 : 
barium saltC 7 H 20 ioN 2 SBa, 2 H 20 
mono-amino acid C 7 H 6 O 8 N 2 S : 
diamino acid — C 7 H 80 «N 2 S. 

2 1 5 

(3) CoHj-OH-COOH-Br 

4 

SOsH, 3 H 2 O — Acid potassium 
salt C 7 H 4 O 6 S Br k barium salt 
C 7 H 3 O 6 S Br Ba, 4HjO. 

2 13 4 

(4) C«H- 0 H-C 00 H-Br*S 03 

5 

H-Br, H 2 O : barium salt CrHgO* 
S BrsHjO. 

2 13 4 

(5) Ce • OH • COOH • BrSOj 
5 6 

H ’ Br • Br • 4 H 3 O : barium salt 
C 7 H 0 « SBrs 2 H 3 O. 

N.W.H. 



Notes and News 


We are glad to note that our “ Notes and News ” in the issue of 
last September were reviewed in the 1933 February Number of the 
Nature ( No. 3303, Vol. 131 ) and the main idea underlying them was 
favourably endorsed by its editor. We pointed out then that there was 
a serious gap between the rapid scientific advance on the one hand and 
the stationary ethical position on the other — a gap which threatened the 
disruption of civilisation and that it was the urgent duty of every 
university to see that this gap was closed up, that the advance of science 
proceeded along a parallel advance in man’s ethical and spiritual 
development, and that the motto of science should be not only Truth 
but Truth and Service. 

The failure of the World Economic Conference recently held in 
London from which large developments were expected and on which 
great hopes were built is one more illustration of the statement made 
above. The cause of the failure of the Conference may be summed up 
in one word. The statesmen of the different countries of the world who 
met together for the first time in the history of the world for evolving a 
common formula to solve the present day economic world problem did 
not agree for the simple reason that they did not think in terms of 
humanity as a whole and did not wish to plan for the whole of mankind 
but each representative thought in terms of his own country and want- 
ed to get as much for his country as possible. A very narrow outlook 
indeed ! It seems that the following lesson has not yet been learnt : 
viz,i that the world is one organic whole and that the different countries 
of the world are so many parts of that organism and that one country 
cannot expect to prosper at the cost of another country, however small 
it may be ; all rise and fall together. The weakness of one part of the 
human organism makes the whole organism weak. Each one should 
co-operate with and help the other if the whole organism is to be made 
sound and healthy. If the present world depression has not taught this 
lesson then what will ? If the last great war, with all its direful after- 
effects, has not taught this lesson then what will ? Are still greater 
suffering and misery and economic depression necessary to teach that 
lesson ? Suffering is the greatest of teachers. But is there no other 
alternative? Cannot the same lesson be learnt in some other way 
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without undergoing suffering ? Yes, it is possible. A new orientation 
is necessary. In giving this new orientation the university could and 
should play, a very important part. If it is taught from the very begin- 
ning that there is a greater pleasure and happiness in giving and 
sharing what one has got with others than in receiving then the knotty 
economic problems will automatically disappear. This brings us once 
again to the question with which we began viz.^ how to bridge the great 
gulf between the rapid scientific and engineering advance on the one 
hand and the stationary ethical position on the other ? How to make 
man control himself before the control of Nature is put into his hands ? 
In other words, how to make him ethically fit to enjoy the gifts of 
science ? How to make him realise his great responsibility as to the 
use of the forces of nature placed under his command ? If he makes a 
good use of them then peace and joy, plenty and prosperity, leisure, 
culture and refinement will be the blessings he will be able to give to 
the whole humanity. On the other hand, if he made a bad use of them 
then the whole fabric of civilisation w’ould tumble down. These dan- 
gers to our present civilisation, due to the neglect of the ethical values, 
have been recently emphasised by the distinguished Presidents of the 
British Association, Sir Alfred Ewing and General Smuts, 

The excellent and thoughtful lecture given by Dr. Alexander 
Findlay, on “ Science and the Community ” on 10th November 1932 at 
the Textile Institute, Manchester, strikes the same note and deserves 
our careful study. This lecture is an attempt to show that in the study 
of science the utilitarian point of view has been too much emphasised at 
the cost of the development of the finer qualities of human nature. In 
the study of science we should see that the human factor and the higher 
values of life are not lost sight of. Science should now be humanised. 
The cultural and spiritual side of science should now be emphasised. 
Dr. Findlay wants the Scientists to recognise that Truth which is the 
Motto of Science is only one of the three great primary aims or ends in 
human nature ; the other two are Beauty and Goodness which are 
equally important. If we desire human nature to be developed fully 
and completely, if we wish to have an all round development of the 
human personality then all these three aims must be pursued. There is 
no sharp line of demarcation between Truth, Beauty and Goodness. 
Some branches of study emphasise one aspect and some another but 
each of the following subjects given in the table below should be treated 
in such a way that while it emphasises one aspect it should not neglect 
the other two ; 
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Truth, 

Beauty, 

Goodness ^ 

“ (Mathematics, Science, Philosophy) 

Truth, 

Love, 

Service 


Truth, 

Beauty 

Goodness " 

j 

- ( Aesthetics, Art, Literature ) 

Truth, 

Love, 

Service J 


Truth, 

Beauty 

Goodness 1 

y (Civics, Ethics, Humanitarianism) 

Truth, 

Love, 

Service J 


There is no religion higher than Truth, 

There is no power greater than Love. 

There is no duty nobler than Service. 

We thus see that truth satisfies the claims of the intellect, beauty 
satisfies the claims of emotions and goodness satisfies the claims of what 
is the highest and the noblest in man ( viz., Spirit ) which finds expres- 
sion in the will to be true, loving and serviceable. These three should 
constitute the Religion of Humanity. It is this religion which the 
University and the State should inculcate in its alumni and its people — 
a religion of Truth, Beauty and Goodness, — a religion of Truth, Love 
and Service. It should, therefore, be the main function of the Univer- 
sity to see that it provides such facilities to its students and it should be 
the duty of the Government and the leaders of the people to see that 
they bring about such an order of society that human nature may be 
able to find its fullest and most complete expression through the 
cultivation not only of ** truth ” but also of beauty ” and “ goodness,** 
of love and service. 

In light of what we have said above if we examine what is being 
done by our University to satisfy the three great primary ends in human 
nature we cannot help feeling intense disappointment. In our Univer- 
sity only one aspect is emphasised viz,, that which satisfies the claims of 
the intellect and that, too, not sufficiently strongly and except for the 
study of literature the two other aspects are ignored altogether. It is 
very necessary that steps should be taken to introduce, one after 
another, courses of study which would make up for the existing defici- 
encies and help to create a new generation of men and women with an 
altered mental outlook who would be true to themselves and loving and 
helpful to others* 
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We take this opportunity of offering our congratulations to Sir 
Chandrasekhara Venkata Raman Kt. on his being the first Indian Direc- 
tor of the Indian Institute of Science, Bangalore, A Fellow of the 
Royal Society, England, a Nobel Laureate in Physics and a great 
scientist of international reputation, Sir C. V. Raman will prove to be 
a capable Director and being a researcher of first rank himself will in- 
fuse his spirit of research into one and all working there. Having set 
a noble example of sacrifice at an early age by giving up a lucrative 
post in the Finance Department where he would have risen to the high- 
est grade he devoted himself to research and became a true votary 
of Sarasvati. A man of such high attainments and noble character 
is bound to inspire all the workers at the Institute, both teachers 
and students alike, and we have every hope that under his leader- 
ship the Indian Institute of Science will fulfil the destiny which its prin- 
cely donor, the late Mr. Jamshedji Nassarwanji Tata, had contemplated 
for it. 

* Sc 

Living as we do in the twentieth century — ^a century in which science 
has made such rapid progress in different directions — it becomes increas- 
ingly clear that the nation which is the first to take advantage of the app- 
lications of science, be it in matters of food and nutrition, or industry 
and commerce, or agriculture and medicine, or sanitation and hygiene 
will remain in the vanguard of civilization and its people will become 
the leaders of the race. Knowing this as we do we note with regret 
that Ahmedadad which boasts of being the jManchester of India has not 
got a single Central Laboratory where raw materials could be analysed 
and where researches on a number of problems connected with the tex- 
tile industry could be carried out. There are more than 80 textile mills 
in Ahmedabad which buy thousands of tons of raw materials every year 
for their different departments which in money value come to about two 
crores of rupees. The address* given by Dr. T. S. Wheeler on the 
applications of Science in the Textile Industry shows in how many dif- 
ferent directions science would be helpful in the mill industry. 

Contrast with this sad spectacle the picture presented by Messrs. 
Lyons & Co, of England who are mere caterers but who were enlight- 
ened enough to recognise and appreciate the value of science in their 
own business. They began with one small laboratory and one chemist 
in 1919; within six months they found that one chemist was not enough 
and they added another ; in 1927 they had 77 well-trained, handsomely 
paid chemists working either in the analytical or research section of a 

•The address an “ The Applications of Science in the Textile Industry ” was 
given by Dr. T. S. Wheeler, Principal, Royal Institute of Science, Bombay on 3rd 
December 1932 on the occasion of the Thirteenth Annual Social Gathering of the 
Gujarat College Scientific Association, Ahmedabad. A copy of this address will 
be obtained free of chaige from Prof. D. D. Kanga, Gujarat College, Ahmedabad. 

TT 
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big laboratory. This is an excellent illustration of the fact that the 
applications of science and the employment of scientists in an industry 
are capable of increasing the dividends in that industry and bringing 
prosperity to it. When will our industrialists realise this ? 

* * * 

A person cannot live without air for more than three minutes, 
without water for more than three days and without food for more than 
three months. This shows the relative importance of air, water and 
food. With regard to air and food attention is invited to the two arti- 
cles in the present number, one on ‘ Smoke and its prevention ’ and the 
other on ^ Dietetics : Food and Race 

It is not an unusual sight to observe in a big industrial city like 
Ahmedabad every evening in cold weather more than a hundred tall 
chimneys belching forth smoke and polluting the atmosphere. The more 
polluted the atmosphere of the place by smoke and dust, the greater the 
number of people suffering and dying from respiratory diseases. Smoke 
nuisance is due to (l) factory smoke, (2) domestic smoke, (3) dust, and 
(4) calm still atmosphere in winter. The total quantity of coal consum- 
ed in factories and mills in a city like Ahmedabad is about 1500 tons 
per day. The smoke in the atmosphere indicates so much coal wasted 
and so much energy lost. What is the remedy ? The article on ‘Smoke 
and its Prevention’ shows the lines on which the industrialists using 
large quantities of coal should proceed if they wish to tackle this pro- 
blem ; the adoption of the measures given therein would, not only, help 
the industrialists to effect a great deal of saving on their fuel bills, but 
also help to improve the sanitation of the city by keeping the atmos- 
phere pure and unpolluted as far as possible. 

One of the measures to reduce the nuisance due to domestic smoke, 
particularly in the area inhabited by the labouring population which 
number more than a third of the whole population in a city like Ahmeda- 
bad, is suggested in the article ‘ Dietetics : Food and Race The 
author discusses in this article the intimate relationship between 
health, physical efficiency, and output of work of the working population 
on the one hand and the food they eat on the other. It necessarily 
follows therefrom that if the industrialists wish to have an increased 
output of work they will have to pay more and more attention 
to the food of their workers. Again, the preparation of a well- 
balanced diet presupposes a fair knowledge of the foodstuffs, which 
one cannot expect our labourers to possess ; it would, therefore, 
be to the advantage of the industrialists if they provided properly 
constituted meals to their workers in big halls specially provided 
for the purpose as is being done in Japan. The meals would be prepared 
in about a dozen big kitchens each catering for its own class of people 
and using only fuel (soft coke). This is purely a business 
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proposition and we cannot too strongly impress upon the industrialists 
of big cities like Calcutta, Bombay, Ahmedabad, Nagpur, Cawnpore etc., 
of our country the need of paying their serious consideration to this 
important question. The example of Japan is before them. One of the 
reasons of the greater efficiency, and consequently the greater output 
of work by their workers, is the meticulous care the Japanese take in 
providing them with properly constituted meals under the supervision 
of doctors. If our industrialists properly tackle this problem they will 
not only benefit themselves by having an increased output of work but 
will also have the satisfaction of improving the sanitation of the city and 
the health of the people by diminishing the nuisance due to household 
smoke. 

^ ♦ :)c 

Millions of people in India live on a purely vegetarian diet. The 
researches carried out on nutrition have shown what a great influence a 
well-balanced diet has on the health, physical efficiency, powers of endu- 
rance, freedom from diseases, output of work etc., of those taking such a 
diet. They have again shown that it is necessary to have a certain pro- 
portion of animal protein and animal fat in the food of every person. 
Major-General Sir Robert McCarrison has calculated that to be 33% 
animal protein and 50% animal fat. The only food materials from which 
the v^etarians could expect to get these nutritious constituents are milk 
and milk products like curd and butter. It is therefore of the utmost 
importance that these should be available in a pure and unadulterated 
form. 

The large number of raids and prosecutions that we had of late in 
Bombay in connection with butter and tlie large number of facts which 
have come to light in that connection show that the adulteration of food- 
stuffs, particularly of ghee and butter and also of milk is going on at a 
rate and on a scale which are simply scandalous. The existing law is 
not strong enough to act as a deterrent on the miscreants. It is there- 
fore absolutely necessary that a new act should be passed which would 
permit of the imposition of not only a very heavy fine on those found 
manufacturing and (or) selling adulterated food- stuffs which are vital for 
the health of the people but also rigorous imprisonment. 

The laws of a country reflect the progress and civilization of its 
people. If Mother- India wishes to have a nation of healthy, strong and 
virile sons and daughters, then she must see that her children get pure 
air to breathe, pure water to drink, pure and wholesome food to eat and 
clean and healthy surroundings to live in. She should, therefore, see that 
she has got adequate laws to punish those who pollute the atmosphere, 
contaminate the water and adulterate the food materials. 


D. D. K, 
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INDIAN SCIENCE CONGRESS 

In February last, representatives of various scientific and educa- 
tional institutions in Poona met together and decided to invite the Indian 
Science Congress to hold its 21st Annual Session in Poona in January 
1934, under the auspices of the University of Bombay. The university 
also agreed to this proposal and sanctioned a grant of Rs. 2000 
towards the funds of the Local Executive Committee, who took up 
arrangements in connection with the Session. The Vice-Chancellor, 
Mr. V. N. Chandavarkar was elected Chairman of the Local Executive 
Committee and the Director of Public Instruction Mr. R. H. Beckett 
the Vice-Chairman, and representatives of the local scientific, educational 
and civic institutions were the members. They were assisted by two 
Honorary Secretaries Mr. V. V. Sohoni of Meteorological Office, 
Poona, and Dr. D. D. Karve of Fergusson College. 

After carrying on preliminary work of organising the meeting and 
collecting quite a considerable amount of money, the continued preval- 
ence of plague in an epidemic form made it necessary to change the 
venue of the Congress to Bombay. Major Bhatia, the Dean of the Grant 
Medical College and Prof. P. R. Awati of the Royal Institute of 
Science were appointed as additional local secretaries and they took up 
the work of organising the meeting with the co-operation of the old 
local secretaries as well as of the Staff of the Royal Institute of Sci- 
ence. The session was a great success from every point of view and 
the attendance of members from other provinces was entirely satisfac- 
tory. A handbook of information of Bombay and Poona containing 
contributions from a number of authorities on different aspects of edu- 
cational and scientific activities was published to commemorate the 
occasion and will prove a valuable book of reference. The address of 
the President of the Congress, Prof. Megh Nad Saha, of the sectional 
presidents, the popular evening lectures and the social entertainments 
were all greatly appreciated by the delegates and the conference has been 
of great value in promoting scientific interest in our presidency. 

D. D. K. 

♦ JK >K ♦ 

THE EIGHTH CONFERENCE OF THE INDIAN 
MATHEMATICAL SOCIETY, JUBILEE SESSION 

At the invitation of the University of Bombay, the Indian Mathe- 
matical Society held its eighth Conference in Bombay from the 21st to 
the 24th December 1932. It was presided over by Rao Bahadur P. V. 
Seshu Aiyar 1. E. S. (Retired) and a member of distinguished mathe- 
maticians including Dr. Megh Nad Saha, Mr. V. Ramaswamy Iyer, the 
founder of the Society, Mr. M. T. Naraniengar, Principal A, V. K, 
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Menon, Prof, Arunachala Shastri and others attended the Session, Dr. 
Megh Nad Saha F.R.S. gave a public address on “The Present Crisis in 
the Science of Dynamics”. The session was also the occasion for the 
celebration of the Silver Jubilee of the Society. 

H. E. Sir Frederick Sykes, the Governor of Bombay and the 
Chancellor of the University was the Patron of the Conference and 
gave an inspiring Inaugural Address on the morning of the 21st 
December. Mr, V. N. Chandavarkar, our present Vice-Chancellor 
then Mayor of Bombay, took a keen interest in the Conference as the 
Vice- Patron and he and Mrs. Chandavarkar were “At Home” to the 
conference on the evening of the 23rd December. Principal John Mc- 
Kenzie, then Vice-chancellor, was the chairman of the Reception Com- 
mittee and presided at the public address by Rao Bohadur P. V. Seshu 
Aiyar on “The Nature of Mathematics and Religion” on the 24th 
December, that being also the occasion for the celebration of the Silver 
Jubilee of the Society. 

Principal N. M. Shah, Principal G. S. Mahajani and Prof. K. R. 
Gunjikar were the delegates from the University of Bombay to the 
Conference. Prof. G. R. Paranjpe, Mr. D. C. Pavate and Prof. K. R. 
Gunjikar were appointed by the Board of Studies in Mathematics to be 
in charge of the local arrangements. Prof. Gunjikar being the Honorary 
Local Secretary, 

An interesting programme was carried out which besides the reading 
and discussion of papers included three public addresses ( in addition to 
those by Dr. Saha and Rao Bahadur Seshu Aiyar, one by Dr, R. 
Vaidyanath Swamy on the “Nature of the Continuum”), two “At 
Homes”, (one with Mr. and Mrs. Chandavarkar and the other with 
the Reception Committee), Jubilee Celebration and presentation of an 
address to Mr. M. T. Naraniengar (a visit to the Oriental Life Assur- 
ance Company’s offices ) and a trip to Elephanta. The public functions 
were arranged at the Sir C. J. Public Hall, while the rest of the pro- 
gramme took place at the Royal Institute of Science at the kind invitation 
of the Principal Dr. T. S. Wheeler. As a special feature of this Confer- 
ence, were the two Discussions on the teaching of Mathematics in 
schools and in the University which were well-attended and greatly 
appreciated. 

The Conference ended with a trip to Elephanta on the 24th 
December. The expenses were met from the generous grant of Rs. 
1000/- made by the University of Bombay, for which thanks are due 
from all interested in the progress of Mathematics in this Presidency. 
It is to be hoped that the enthusiasm created by the visit of the Society 
to Bombay will be kept alive by the foundation of a School of Mathe- 
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matics under the auspices of the University. The public of Bombay 
led by the Mayor also showed a keen appreciation of the work of the 
Conference by contributing handsomely to the reception of the Dele- 
gates and attending the public functions in large numbers. The Confer- 
ence passed sincere votes of thanks to them all. 

K. r.:g. 





Obituary 

The Late Rev. P. Sacasa. $. J. 

On July 1, last — shortly after the re-opening of the Collie, one of 
the Bombay Collies, St. Xavier’s Collie, lost its Principal, the late 
Rev. F. Sacasa S. J., who died at the early age of 44. 

Fr. Sacasa had been Principal of the G)II^e for a little more 
than a year only, but be had already won the esteem of staff and 
students alike by his genial manner, his constant cheerfulness and his 
sjrmpathetic treatment of all alike. A large educational institution 
offers new and often intricate problems day by day, and the man who is 
called upon to solve these, has a difficult task set before him. Fr. Sacasa 
entered upon his work with a spirit of great optimism and after wiiming 
the sympathies of all those with whom and for whom he had to work, 
his task became a fairly easy one, even thoi^h at times the large 
amount of routine work, taxed his physical strength to its utmost. He 
was perhaps too anxious to do well, and the heavy work at the begin- 
ning of the new academic year told on his health. 

To make matters worse, Fr. Sacasa had for some time been suffer- 
ing from slight chronic appendicitis, which now became acute and an 
operation became necessary. In spite of his own, the Doctors’ and his 
friends’ confident hopes, the patient was not able to stand the strain of 
the operation and he died a few days later. 

The funeral which was largely attended by students as well as by 
many of his colleagues, of other Collies, showed how popular the 
deceased was. The University was represented at the funer^, by the 
Vice-Chancellor himself and the Registrar. The death of one of its 
most able professors is a great loss to St. Xavier’s College. All the 
Bombay Colleges held condolence meetings, or closed for one day in 
token of respect for the memory of the deceased. 

Fr. Sacasa was bom at Barcelona, Spain, on June 7, 1889. After 
his early education in his own native town, he joined the Jesuit Order 
at the age of 16, and went through the ordinary course of a Jesuit’s 
education — ^in his case no less than 13 full years of classical, philoso- 
phical and theological studies, to which were added special studies of 
science and especially chemistry, which he was ultimately to make his 
spedtd branch. He spent a number of these years in America, mostly 
at the University of St. Louisi, Missouri. After completing his studks 
philosqplor, be was sent to teach chemistry for a number of years, at 
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the Ateneo, the Jesuit School of Manila, in the Philippine Islands, after 
which he returned to the United States, where he specialized in chemist- 
ry before he came out to Bombay to take up the post of Professor of 
Chemistry at St. Xavier’s College. This he held from 1924 till the end 
of his life, adding to it the work of Principal during the last year. 

Fr. Sacasa was a man of rare talents, of quick perception, and 
capable of getting through a large amount of Avork in a short time. His 
scholastic career had been brilliant, and as a teacher he was able to 
hold the attention of his hearers and to make the teaching of a very dry 
subject, both lucid and interesting. He was, of course, frequently an 
E.xaminer in Chemistry, and at the time of his death he was a member 
of the Senate, of the Academic Council and of the Syndicate of the 
Bombay University. 

G.P. 



Reviews 


Contribution a Tanalyse des substances toxiques et des stupefi- 
ants. Sur la d^couverte de la non-specificite des reactions chimiques 
employ6es pour deceler la presence du chanvre indien ou hachich et 
d6rives. Par Henri Trolle, Ingenieur-chimiste dipl6me de Tecole 
d’ingenieurs de Lausanne, expert francais prfes le tribunal mixte du 
Caire. Le Caire — Imprimerie Paul Barbey. 1933. 

This short pamphlet of 21 pages contains two parts : — 

1. In the first part the author describes chemical experiments 
which prove that ( i ) Beam’s reaction may fail to detect the presence 
of cannabinol in an extract which contains it ; (ii) this same reaction 
obtains with other drugs than Indian Hemp and is not, therefore, 
specific ; ( iii ) there is no specific reaction for cannabinol. 

2. The second part is a reprint of Dr. Giuseppe Rende’s contri- 
bution to Officina No. 6, November- December 1931, in which he 
proves by chemical and physiological experiments that Beam’s reaction 
is not specific for Indian Hemp. 

J. F. C. 


Through Wonderlands Of The Universe. By R. K. Golikere. 
Pp. XVIII +400 with Frontispiece. Taraporevala Sons and Co., 
Hornby Road, Bombay. Price Rs. 6-4-0. 

This book deals with a variety of subjects of geological, physical, 
astronomical and astrophysical nature and in the words of the author 
“ it is not a learned treatise, but a simple elementary study, a modest 
attempt to awaken a taste for Science among those who ordinarily take 
little interest in it 

The first chapter contains information about the nature of the 
earth and a collection of some interesting finds in its interior observed 
in different parts of the world. The chapter ends with remarks on 
some theories about the physical state of the earth’s interior, causes and 
nature of earthquakes and their probable depth. In the next chapter 
is given some interesting information about the ocean, with a brief 
account of marine zoology. The third chapter contains information 
about some well-known low-lying lands, mountains, lakes, springs, 
waterfalls, heights of some clouds, structures built in various parts of 
uu 
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the world, the highest heights reached by balloons, birds, men etc. 
It also incidentally describes the nature of work done at various offices 
of the India Meteorological Department. The next two chapters give 
information about volcanoes and detailed accounts of some well known 
volcanic eruptions and the giant peaks of Asia. 

Chapters VI, VII, VIII and IX deal with the troposphere, the 
tropopause, the stratosphere and still higher regions of the earth's 
atmosphere. These chapters contain information about phenomena 
observed at various heights in different parts of the world. A short 
account of researches of various investigators, of some natural pheno- 
mena and of the composition of the atmosphere is also given in these 
chapters. About these chapters it should be stated that the author 
could have given a more connected account of the various causes 
which are responsible for the vreather experienced over different parts 
of the world and thus create an interest about a subject which concerns 
everybody from the point of view of the prosperity of the country — 
especially of a country like India whose major part of the population 
lives on Agriculture. 

In chapters X to XVII the author has treated the subject of solar 
system, the galactic system and of the physical condition of stars and 
the nebulae. Probably the subject being too wide the author could not 
give much attention to various details about celestial bodies which one 
would have liked so much. 

The author describes some giant telescopes of the earth in chapter 
XVIII. The next three chapters are short and deal with “Outer 
Space ", the Roof of the Universe " and the views of Sir Arthur 
Eddington on “ Space and the Universe **. Chapter XXII gives some 
idea about the weight of the Universe. 

The last two chapters give a brief account of Astronomy in Asia 
up to the 18th Century and Hindu Cosmogony and Cosmography. 

In this book the author has dealt with a variety of subjects and as 
such it is but quite natural that too much detail about various things 
could not be given. The author has been very careful in his selection 
of things to be presented to the reader in order to make the book 
popular, and as far as possible, has taken note of some of the latest 
relevant investigations. The book is sure to awaken a taste for Science 
amongst laymen — this has been the aim of the author in writing this 
book— -and the author should be congratulated on it. 


B. N. D. 



KEVIBWS 

The Physical Nature of the Universe . — By J. W. N, Sullivan. 

Victor Gollancz Ltd. pp. 143, price Is. bd. 

It is no easy task to describe within the compass of a little more 
than one hundred pages the modern revolution in physical thought, 
but the author of this book (Outline series) has done it in an admirable 
manner. He begins with Galileo who is considered to be the first man 
to make the idea of motion precise and amenable to exact mathematical 
treatment. Then he gives a brief account of the dynamical theory of 
heat and the kinetic theory of matter. In a short chapter that follows 
he clearly describes the various vicissitudes through which the atom has 
passed, shows how the hard and unbreakable atom of old had to make 
room for the Rutherford-Bohr atom having an exceedingly complex 
structure and how even this recent model has been finally abandoned so 
that at present the atom has passed out of all recognition and remains 
merely a mathematical symbol. Then he takes up the question of the 
ether and shows how the conflict between the results of experiments de- 
signed to investigate its properties brought us to the restricted theory 
of Relativity and describes some of the important results of this theory. 
Next he turns to the problem of gravitation and shows how Einstein’s 
General theory of Retativity which attributes gravitation to the curva- 
ture of space is more logical and satisfying than the old Newtonian con- 
ception. Lastly he shows how all the known laws of physics are 
macroscopic and therefore statistical and how Heisenberg’s Principle of 
Indeterminacy makes exact measurement of the properties of individual 
atoms impossible and thus strikes at the root of the doctrine of scientific 
Determinism. Broadly speaking modern physics tends to think of the 
universe as much more subjective than the old and the methods of 
science cannot tell us anything about the ultimate stuff of which the 
world is made, at the most they give us some idea of its structure. 

The book is written in a simple and nontechnical language and can 
easily be followed by those who have a desire to get a glimpse of the 
trend of modern physical thought but have neither the leisure nor the 
equipment to read the more ponderous treatises on the subject. 

S. N. D. 


Practical Chemistry . — By N. M. Shah, M. Sc,, Second Edition 
(Dharwar : The Students’ Own Book Depot, 1933). 

In this handbook the author has made a successful attempt to meet 
with the requirements of the syllabus of the Intermediate Science course 
iq Pipactiqs^l Chemistry of the University of Bombay, 
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Part I deals with the methods of preparation and purification, a 
study of the properties of simple and compound substances, determina- 
tion of equivalent and molecular weights and exercises in gravimetric 
and volumetric analysis commonly recommended in elementary 
practice. 

Part II gives an account of the customary dry and wet reactions 
of positive and negative radicals and of the systematic procedure to be 
followed in the qualitative analysis of a single substance. 

Special attention has been paid to emphasise the fundamental 
principles of theoretical chemistry and to show how a neat entry of the 
experimental results and calculations obtained therefrom can be made 
in the journal. 

The book is expected to be of great use to students as well as in- 
structors of the Intermediate Science Chemistry Classes. 

M. S. S. 


The Fourier Integral and Certain of its Applications. By Dr. N. 

Wiener, 1933. (Cambridge University Press) 

The subject of Fourier series has been fairly exhaustively treated in 
a number of standard treatises on Theory of Functions and in special 
books on the subject. The same has not been the case with the Fourier 
integral and one is compelled to refer to various journals for results 
which would have otherwise found a natural place in a modern work 
on the subject. Dr. Wiener’s book is in no sense a systematic treatise 
on the subject nor was it written from that point of view. It is an 
elaboration of a course of lectures delivered at Cambridge and hence 
in a sense, as the author himself says in the preface, the treatment 
is fragmentaiy. We welcome the book, however, as it makes avail- 
able in a book form most important recent researches on the subject 
from the pen of an author who has himself contributed so much to 
the development of the subject. 

For generality of results Lebesgue’s theory of integration is indis- 
pensable, and in the introductory chapter the author gives a r6sum6 of 
that theory as well as a short discussion of developments in orthogonal 
functions. 

The modern theory of Fourier integral starts with Plancherers 
theorem, that if 

“ Vh^f g{u)e"'* 4u,^ (u) = J/ (^) p- ' 

go — go 
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and if | / (*) I * is integrable (L), then I g W 1 * is also integrable 
(L), Chapter I deals with Hermite’s polynomial and Hermite’s func- 
tions and the above theorem is established with their help. Chapter 
II deals with the General Tauberian Theorem. It is not apparent how 
a Tauberian theorem, which is statement of conditions under which we 
can pass from one limit relation to another, could have any connection 
with Fourier integrals. Dr. Wiener establishes a very general theorem 
by means of Fourier integrals and deduces a great variety of Tauberian 
theorems in chapter III. Two important applications, treated in this 
chapter, are to the Prime Number theorem and the theorem on the 
‘ mean-square ' modulus of a function. 

The last chapter is on generalised harmonic analysis and almost 
periodic functions. The latter subject has been treated at length in the 
work of Besicovitch published last year. Bohr’s fundamental theorem 
that an almost periodic function can be represented by a generalised 
Fourier series is proved here by a comparatively simple method. 

The work is an important and welcome addition to mathematical 
literature and we may express a hope that the author may find time to 
give us an exhaustive and systematic treatise on the subject in the near 
future. 

N. M. S. 


Mass Spectra and Isotopes, F. W. Aston, Sc. D„ F. I. C., F. R. S., 

Arnold and Co., 1933. 

This volume deals with a subject which the author has made pecu- 
liarly his own. It incorporates the substance of lectures delivered at 
the University College of Wales, Aberystwyth, on the Aberystwyth 
Lecture Foundation during the Session 1931-1932. Part I is historical. 
Part II is mainly experimental and deals with the Production and Ana- 
lysis of Mass-Spectra, Part III gives an account of each individual 
element relative to its isotopic constitution developing the new science 
of “nuclear” chemistry. The rapid progress in the artificial transmuta- 
tion ^f elements is bound to render increasingly valuable this collection 
of data. Part IV is theoretical and discusses the implications of the 
results which have been obtained by the use of the mass-spectograph. 

It was in 1912 that the application of the method of positive ray 
analysis to neon indicated the existence of isotopy among the non-radio- 
active elements. With the completion of the mass-spectograph in 1919 
the non-homogeneity of neon was confirmed and a few weeks later the 
isotopic complexity of chlorine and mercury was demonstrated, and the 
whQle npmber rule formulated, Progress since then has been continuous 
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until in 1932 the hydrogen isotope of mass 2 was discovered, and at 
present, out of all the elements known to exist in reasonable quantities, 
only eighteen remain without analysis. Of these eleven are rare earth 
elements. 

The discovery of the heavy isotope of hydrogen is of particular in- 
terest. It has recently been found that heavy water from the heavier 
isotopes of hydrogen and oxygen can be concentrated by electrolysis, 
and in the Journal of the American Chemical Society for October, 1933, 
some of the properties of this water have been listed. Its density is over 
IT and its viscosity some 40% greater than that of ordinary water. 
Heavy water appears to be toxic to fresh w^ater organisms. 

This fascinating book on a new and fundamental branch of Che- 
mistry by one who is responsible for practically all the developments of 
the subject discussed is certain to become a classic. It is written in a 
clear and simple style and can be recommended alike to the student, 
the general chemist and the isotope specialist. 

T. S. W. 


Introduction to Thermodynamics for Chemists. D. JOHNSTON 

Martin, B, Sc., Ph. D., Arnold and Co., 1933. 

This book is a complete introduction to modern thermodynamics 
for chemical students. Besides dealing with the fundamentals of the 
subject, it includes chapters on Lewis’ Activity ” method of treatment 
of solutions on the modern theory of strong electrolytes, and on the 
Third Law of Thermodynamics. The treatment is up-to-date and re- 
ferences to the original literature are given. In some instances state- 
ments made in the literature have been accepted in an uncritical manner 
but a book covering so wide a field must naturally be more of a compi- 
lation rather than a critical monograph. 

Thermodynamics is probably the most difficult subject a chemical 
student has to study ; in no subject is he more dependent on the skill of 
his teacher in imparting accurate and fundamental knowledge. The 
student must always be clear as to the quantities under discussion, their 
signs, and the conditions under which the alterations in these quantities 
occur. The interests of the average physical chemist are not, however, 
in the more mathematical portions of his subject, with the result that too 
often, the subject is badly taught due to vagueness on the part of the 
teacher as to what he is really teaching. In desperation the student 
crams for his examination and disgorges lumps of mentally undigested 
matter on the examiner in answer to book- work questions leaving 
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numerical examples and the development of book-work severely alone. 
Once the examination is passed, thermodynamics is forgotten. 

This book, therefore, will be useful to the teacher rather than the 
student. For the beginner its utility could be improved by the intro- 
duction of general questions and numerical examples at the end of each 
chapter, and by the provision of a table of symbols at the beginning. It 
would be of advantage also if some of the industrial applications of 
Thermodynamics had been considered. 

T. S. W. 
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This is a history of the growth of man's knowledge about the earth— a his- 
tory, that is, of the progress of geographical science from the first surmises 
of Sumerians, Egyptians, and Homeric Greeks to the most modern develop- 
ments of physical and human geography. The journeys of the great 
explorers and travellers of all ages are mentioned in relation to the 
advances in geographical theory to which they led ; but the book is not so 
much a history of exploration as a record of the science that has been built 
up on the results of exploration during the past three thousand years. Of 
the two authors, Dr. Howarth has written the earlier chapters on the 
ancient and medieval development of geography, while Mr. Dickinson has 
dealt with the period from the sixt^^enth century to the present day. 

The Illustrations include a number of diagrams to show the salient 
features of famous maps, and exampLs of early astronomical and survey 
instruments. 
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collisions form a compact and extremely important field of modern physical 
theory and experiment. It was by the classical theory of collisions that 
Rutherford was able to interpret his experiments on the scattering of 
a -particles and to establish the existence of the nucleus and set up the 
model of the atom which has since dominated physics. Only for inverse- 
square law-collisions are the classical results unaltered by quantum mech- 
anics. The many important deviations from inverse-square law-scattering 
observed since then for a-particles and electrons can only now be interpre- 
ted, when the scattering problem can be completely solved according to 
quantum mechanics for any law of force. The authors give for all such 
phenomena the complete quantum mechanical theory and show how many 
important deductions can be drawn about the properties and structure of 
the nucleus. They handle also the complicated diffraction phenomena 
found when slow electrons are scattered by atoms, including the Ramsauer 
effect. They show that these phenomena, in spite of their complication, 
appear to fall into their places as natural consequences of existing theory. 
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POETRY AS A CRITICISM OF LIFE 

This dictum, which is first put forward in the Essays in Criti- 
cism (1865) remained for Arnold, throughout his life, the main 
tenet of his critical doctrine. It appeared first in the wider form, 
" all literature is a criticism of life.” Later, he concentrates more 
particularly on its application to Poetry, and it then takes tlie form 
“ poetry is a criticism of life ”, with the qualifying words added 
that such criticism, in the case of poetry, “ has to be made con- 
formably to the laws of poetic truth and poetic beauty.” 

Prof. Saintsbury, in his History of Criticism ( Vol. Ill, pp. 
5312 ) makes short work of the famous definition. What does 
“ criticism ” mean here ? he asks. " Eitlier the word is employed 
in some private jargon, or it has no business here.” Arnold’s 
own explanation that “ criticism means the application of ideas 
to life” seems, says Saintsbury, to show that he is using the 
word to some private sense ; but it does not really help us. To say 
that literature is the application of ideas to life is a truism. 
To say that poetry is the application of ideas to life, “ under tlie 
conditions fixed for poetry ”, is a mere repetition of the truism, 
and adds nothing to our conception either of literature or of 
poetry. Saintsbury concludes that Arnold’s dictum really conceals 
the doctrine of the Poetic Subject, as against that of the Poetic- 
Moment, and dismisses it summarily and with a kind of impa- 
tient contempt. 

Such treatment of the dictum, however, is hardly fair. The 
definition, after all, is Arnold’s, and tlie only fair way of 
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dealing with it is to hear what Arnold has to say about it. And 
there is no lack of explanatory conunent in Arnold, which, while it 
never perhaps quite does away with the indefiniteness surrounding 
the word “criticism”, nevertheless tells us a good deal about 
what was at the back of Arnold’s mind in making it. The three 
best sources, to which to refer for such comments, are the essays 
on Wordsworth and Browning and tlie introduction to Ward’s 
Edition of The English Poets. 

The essay on Wordsworth gives us most clearly what Arnold 
means by “ideas”. Quite plainly, he tells us tliere, he means 
“moral ideas”. But, lest we should interpret this word too 
narrowly, he adds tliat “ a large sense is of course to be given to 
the word moral.” Let us, he says, “meditate upon that real in- 
exliaustible word ‘ life ’ ” and our conception of “ moral ” will 
then be that of anything which contributes wisely and profoundly 
to the understanding and the living of life. Wordsworth, for 
example, is a great poet because “ he deals with that in which life 
really consists.” He is intent upon “ the best and master thing.” 
And, if we ask what this best and master thing is, in Wordsworth’s 
case, Arnold tells us that the answer is “ quite simple ” : 
“ Wordsworth’s poetry is great because of the extraordinary power 
with which Wordsworth feels the joy offered to us in Nature, the 
joy offered to us in the simple primary affections and duties, 
and because of the extraordinary power with which, in case after 
case, he shows us this joy, and renders it so as to make us 
share it.” 

The application of ideas to life is, thus, in Wordsworth’s case, 
the application of a central, sovereign idea — the idea of a deep, 
inner joy of living. And this is a moral idea, because, once grasped 
and shared, it enables us to live in a different way, more nobly, more 
understandingly. There may be otlier ideas, equally central and 
sovereign, in other great poets; but each of them will have this 
essential mark, i. e. that it will possess a transforming and ennobl- 
ing power ; and in this sense all of them will be “ moral ”. 

Now this example drawn from Wordsworth enables us at once 
to make two critical comments on Arnold’s theory. One is 
that what the word “ ideas ” means here is not a number of 
separate ideas, but the essence of a poet’s philosophy— ( i. e., the 
one deepest idea which pervades all his thinking about life and lies, 
so to speak, at the heart of all his criticism of it — in other words, 
the key-note of lus whole attitude ). The other is that the word 
“ application ” is too external. What the great poet does is, not 
to apply ideas to life, in the sense of laying something against k 
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from the outside, but to dkit or draw forth, from life, something 
which is already there, and which his genius enables him to 
detect. And he is able to detect it, because there is something in 
his genius which is akin to it It is, thus, just because Words- 
worth is attuned to the deep, spiritual joy of life — that he has it 
within him — that he is able to find it in Nature and in tlie simple 
affections and duties which link humanity together. The poet’s 
spirit is, in this way, a spirit which, in its own being, shares some- 
thing of the larger life of Nature and which, in proportion to the 
degree of its sharing, is able to elicit from Nature and from life 
something of their inner secret. Such a secret, of whatever kind 
it be, h£is, when disengaged and made manifest, a “ moral ” quality, 
since it illumines and transforms life and thus reveals a way of 
nobler and wiser living. The greatest poet is he who can, in this 
way, reveal most ; which is only another way of saying that the 
greatest poet is the man who shares most fully, in his own being, in 
the larger spiritual life of Nature, and who thus possesses the key 
within himself, wherewith to unlock her secrets. 

If we interpret Arnold’s theory in this wider way by getting 
rid of the conception of separate ideas, as well as of the ex- 
temalism of the word “application,” then all the rest of what 
Arnold has to say about great poetry follows naturally. 

Thus: — 

Arnold insists over and over again on Sincerity. Where since- 
rity is absent, he says, “ we have not the man speaking with his real 
voice.” Hence what we get is "sometliing poetically unsound.” 
Why is tliis ? It is because the insincere writer is trying to get out 
of Nature something which he has not already in himself. He is 
trying to open a door without the necessary key. The true poet, 
on the other hand, speaks " from tlie inmost soul.” In other words 
he is eliciting from life and Nature simply that which exists, as a 
central idea, or attitude, or illumination, at the heart of his own 
being. 

Similarly, over and over again, Arnold insists on what he calls 
a “ high seriousness ” as the mark of the greatest poets, and as 
perhaps the chief tiling which is lacking in poets of the second rank. 
His judgments as to which particular poets possess it and which do 
not, may be at times capricious ( e. g., his denial of it to Chaucer ), 
but his general position is clear. “ High seriousness ” is that nobi- 
lity of tone which is possessed by all the world’s poets who share, 
in an eminent degree, in the larger, deeper life of Nature. It is 
not something that can be assumed or cultivated. It is the 
jtatural dignity that comes from greatness. It is like the natural 
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majesty of a great King ; and in the realm of expression it shows 
itself in the possession of what Arnold calls the “ grand style 
Critics have carped at Arnold for furnishing us with no precise 
definitions of these terms. But it is just because they denote an 
impalpable quality, exuding ( as it were ) from an inner greatness, 
and exuding naturally and spontaneously just because of that inner 
greatness, that they cannot be defined. They are as spontaneous 
and natural as the way in which a man carries himself, or the 
tone of his voice. And because they are natural, they are, in the 
greatest poets, continuous and persistent : and this furnished 
Arnold with one of his tests. The smaller poet may hit the grand 
style, or a note of high seriousness, for a fleeting moment. In the 
greatest poets these are always present; for tliey are part and 
parcel of the man. The poet who has the seal of royalty on his 
brow cannot help being royal. 

Then again the application of ideas to life must be, according 
to Arnold, a poetic application— one in conformity with the “ laws 
of poetic beauty and poetic truth ”. What does tltis mean ? Let us 
try to get at the meaning by mentioning two things, referred to by 
Arnold, which it does not mean. 

It does not mean a definite system of thought. Wordswortliians, 
for example, have often taken pride in proclaiming that Words- 
worth’s moral ideas are as clear and self-consistent and as capable 
of being reduced to a system as are those of Bishop Butler. 
Arnold has no difficulty in showing, by quotation, that Wordsworth 
is always least poetical where he is most systematic. To speak of 
Wordsworth’s “philosophy” is to single out the unreal and illusory 
part of him. The real thing is his poetry. Arnold suggests that 
this is a universal truth. “ Perhaps,” he says, “ we shall one day 
learn to make this proposition general ” and to say : “ Poetry is the 
reality, philosophy the illusion.” So that “ ideas ” for Arnold, in 
his formula of the “ application of ideas to life,” does not mean a 
system of ideas. For, in so far as such ideas are presented as a 
system they cease to be poetical. 

Nor again does it mean an application of ideas to life, in which 
such application is governed by an “ almost exclusive attention to 
tlie qualities of regularity, uniformity, precision, balance.” These, 
says Arnold, are the qualities of prose, not of poetry ; and it is for 
this reason that he denies to Dryden and Pope the of poets, 

m the strictest sense of the term. The verse of both is often admi- 
rable ; but it is verse, the special mission of which is to inaugurate 
an age of prose and reason. What is it then, which it lacks, and 
which is necessary to the highest poetry ? Arnold answers : " high 
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seriousness and (even putting that aside) poetic largeness, freedom, 
inright, benignity.” 

Now, if we examine this last list of qualities, we shall see that 
they are all of them incapable of strict definition. We can feel 
what they mean ; we cannot state it. And yet they are the terms 
which Arnold employs to denote what he means by the poetic 
application of ideas to life. Such application must have high 
seriousness, poetic largeness, freedom, insight, benignity. The un- 
sympathetic critic may well become impatient here. Why this 
playing with vague and indefinable terms ? The sympathetic critic, 
on the other hand, will understand the reason. It is that Arnold is 
thinking of an atmosphere, an inner quality, which greatness, as it 
were, breathes forth and which is immediately recognisable by 
those who have the power to judge. All the terms used merely 
represent that felt largeness of spirit, which comes when a poet 
shares greatly in the larger life of Nature. Such largeness is felt 
first as beauty ; only afterwards, when our intellects have had time 
to play upon what it tells us, do we recognise it as truth. In 
Nature, truth and beauty are one. In poetry, the poet’s prime task 
is to elicit the beauty ; and when this is revealed, we look again 
and find that it is truth. The poet’s " criticism of life ” is thus 
the magical revelation of beauty, made possible by the participation 
of the poet, in his inmost being, with the secret beauty of life and 
Nature. And it is just because the primary revelation, effected by 
him, is one of beauty, that all terms used to describe the revelation 
become indefinable — for beauty is itself incapable of definition. 
Had the primary revelation been one of truth, considered as sepa- 
rate from beauty, the case would have been different. But then 
the thing would not have been poetry ; for what distinguishes 
poetry from prose is, in one of its aspects, just this — namely, that 
whereas prose, dealing with what in Nature is the amalgam of truth 
and beauty, concentrates on the truth aspect, the beauty aspect 
being incidental only, poetry, on the otlier hand, concentrates on 
the beauty aspect, and the truth follows as a matter of course. 
Thus, when Wordsworth reveals the deep joy of living, he reveals 
it first as a beauty : the intellect, working upon it as thus present- 
ed, finds it to be also a truth. 

All the qualities, therefore, which are mentioned by Arnold as 
necessary to poetic presentation, are qualities necessary to the 
presentation of beauty; and they become the more conspicuous 
according to the depth to which the poets bring shares in the beauty 
of Nature. Where that participation is profound and continuous, 
as in the case of the greatest poets, then such qualities as high 
^riousness, sincerity, largeness, freedom, etc., follow naturally. For 
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these are part of the very atmosphere in which such a poet moves. 
They are qualities of Nature shared by the poet in the degree in 
which he participates in Nature’s life. 

Arnold’s difficulties as a critic may be summed up in a single 
sentence. A Greek by temperament, trained in the Greek tradition, 
he endeavours to apply to poetry the old objective Greek canons 
of criticism, using external terms to express what it is that 
he demands of great poetry, whereas what he really demands of 
great poetry is something internal. It is a quality, or essence, in the 
poet’s nature. Thus when he speaks of a "Criticism of Life,” what 
he really means is a vital union between the soul of the poet and 
the soul of Nature, enabling the poet to deal with Nature in a living, 
and hence a true and inspiring way. When he speaks of the 
" application of ideas to life,” he means something altogether more 
inward and profound than what the words convey ; i.e., an eliciting 
from life of those elements of beauty and truth which are already 
within himself and which, consequently, he is able to draw forth 
from it. When, finally he speaks of "high seriousness” and the 
“ grand style,” he means really that tone of mind and tone of utte- 
rance which are the inevitable concomitants of this deep union 
with the greater life of Nature. 

Arnold’s whole emphasis, in a word, is on the man. It is this 
perhaps which makes him over-value Byron— since, in Byron, it is 
the man himself who astonishes. It is this also, which, over 
and again, when definition is obviously impossible, induces him to 
show to us the actual poet, in the form of quotations. " You do 
not understand what I mean in the abstract,” he seems to say — 
" Well, never mind abstractions. Just listen to this passage, or that, 
and you will feel what I mean.” And he then gives us a string of 
passages to illustrate what he means by the "grand style,” or 
" high seriousness ” or " the poetic application of ideas to life.” 

The secret is that all that Arnold tries to do by precept and 
external generalisation, has really to be done by feeling. We cannot 
define greatness ; we have to feel it. The modem, poetic Arnold 
realises this ; the cultured Arnold, bred in the Greek tradition, will not 
let him say so definitely. And out of this clash of two personalities 
practically the whole difficulty of Arnold’s literary critician arises. 

E. A. WODEHOUSE 



CHAUCER’S TROILUS AND CRISEYDE”^ 


1 . 

Chaucer’s Troilus and Criseyde takes rank among the half 
dozen great really long, single, non-dramatic poems in the English 
language — along with, let me say. The Faerie Queene, Paradise Lost, 
The Prelude, The Ring and the Book, and The Testament of Beauty. 
I leave the sixth ( if indeed there be one ) to the reader’s choice. 
And it is perhaps the most generally interesting of all these : it is at 
once the earliest and nearly the most modem ; reflecting the middle 
ages, heralding the renaissance, and anticipating the modem novel, 
by reason of its concern with motive and mental adjustment rather 
than with the relation of physical adventures. 

In thus facing both ways, towards the past and towards the 
future, Troilus and Criseyde is characteristic of Chaucer, and 
Chaucer here, in particular, surpasses the mere Gowers of his age. 
The Canterbury Tales display the same quality; the Knight is 
mediaeval; the Wife of Bath would hardly be out of place in 
twentieth century America. But the Canterbury Tales is made up 
of varied material and is not one poem in so plain and clear a sense 
as TroUus and Criseyde. I regard Troilus and Cris^de as 
Chaucer’s greatest single creation. 

2 . 

Troilus and Criseyde is not easy to date precisely. But we may 
safely say that it was written pretty continuously ( as the Canter- 
bury Tales was not ) at a time when Chaucer was at the zenith of 
his skill. He was probably born in the early forties of the fourteenth 
century. Troilus and Criseyde was written in the early eighties. He 
was then in the prime of his life and of ripe experience. All his 
days he had been in the Kmg’s service, in war and peace, in Eng- 
land, in France and recently on two missions to Italy. In his youtti 
he had written much in the conventional French mode, introducing 
French culture to his countrymen and perfecting the poetic use of 
the English tongue. Just before writing Troilus and Cris^de, he 
had composed a long poem in the same 7-lined stanza — The Parle- 
went of Foules, a nd had translated that favourite religious Hagej^ 

* This i»per is an adaptation of portions of one of a series of lectures on 
Chaucer delivered in Bombay, and in Poona, in connection with the Wiison 
Philologicai Lectureship, 1932 - 33 . 
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of the middle ages, Boethius de Consolatione PhUosophiae. About 
the same time he wrote the Hous of Fame. In both these poeiQs 
(not, of course, in the prose translation) we see a touch of 
Chaucer’s later mood, the note of pure comedy that is otherwise so 
rare in mediaeval literature, where the artist was either conventional 
or seriously rebellious against convention. Read the debate between 
the birds in the Parlemeni cf Foules, or Chaucer’s dialogue with the 
Eagle, or Jupiter’s comments on the poet in the Hous of Fame. 
Realism combined with the dry, critical humour of comedy, are here 
seen for the first time in our literature. But the framework of the 
Hous of Fame could not give Chaucer a fair field for his gifts or his 
temperament, and he was already working on what he saw to be a 
better vehicle for their expression. 

It is surprising that after completing such a ripe and masterly 
work he should have returned to the conventional structure and 
rather academic tales of The Legend of Good Women, for in 
style Troilus and Criseyde is the maturest of Chaucer’s poems, 
except for the general plan and the later portions of the Canterbury 
Tales. It was probably begun very soon after his return in 1378 
from Italy, where he had become acquainted with Boccaccio’s 
Fdostrato, and he worked on it for several years, perhaps letting the 
books be read separately as they were completed and copied by the 
scrivener.^ The other three poems of this period would therefore 
not attract the whole of his attention and they were taken up, 
partly as interludes in the writing of the greater poem and partly to 
celebrate some particular occasion or by command. Two of the 
three are incomplete. Probably when Troilus and Criseyde was 
finished, Chaucer felt free to move on to another piece more import* 
ant than these, and more in harmony with his developed ways of 
thought, and took up in earnest the composition of the Canterbury 
Tales. 


3. 

This view of the composition of Troilus and Cris^de is borne 
out by the progressive advance in poetic skill displayed in the five 
books. The last two are noticeably better written than the first 
three, not in mere technical skill but in depth of character and 
subtlety of motive. In particular, as Courthope has pointed out, it 
is in these last books that Chaucer decisively moves from his medi- 
aeval to his modern phase. 

1. Hence the association with the earlier completed “ Boece ” in the Words 
unto Adam Scriveyn. In my lectures I gave detailed reasons for rejecting 
Skeat’s Evidence in favour of a comparatively early date for the completion of 
Troilus and Criseyde. 
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" The poetical structure which Chaucer built on these Boccac- 
cio’s foundations is a fine example of the character of his genius, at 
once flexible and inventive. Troilus and Criseyde reveals the influ- 
ence on his mind of all the great intellectual forces of the period : 
Catholicism, Feudalism, Democracy and the Renaissance. The 
interest of the poem is concentrated in the development of the 
character of Cressida. In the first three Books Cressida’s conduct 
is regulated in strict conformity with the standing rules of chivalrous 
society. She resists her own inclinations, and withstands the 
solicitations of Pandarus on behalf of Troilus, with all the opposi- 
tions of argument required by the science of the Troubadours and 
the regulations of the Courts of Love. Andre le Chapelain himself 
could have found no fault witli her behaviour. When she finally 
surrenders to Troilus she has as yet been guilty of no offence 
according to the moral code of the time, which merely required her 
to be true and steadfast in her attachment to one preferred lover. 
Of all this refined casuistry and analysis there is no trace whatever 
in the Cressida of Boccaccio, who represents his heroine simply as a 
young widow in love. At the same time, while preserving the 
chivalrous standard, Chaucer with extraordinary skill, by associating 
Cressida with the semi-comic character of Pandarus, who plays the 
same part in his story, as afterwards in Shakespeare’s play, removed 
the heroine’s character from the metaphysical region of chivalrous 
love, and reduced it to a human and almost bourgeois level. It is not 
till tire fourth book that the deterioration of Cressida’s nature 
reveals itself incidentally in the facility with which she listens, with- 
out displeasure though without response, to the artful love-making of 

Diomede ( Courthope, History of English Poetry, Vol. I, 

page 262 seqq. ) 

Every writer who has dealt with this poem has, from his own 
point of view, borne witness to this same phenomenon, the grafting 
by Chaucer of a fresh shoot upon the stock of mediaeval literature. 
Wm. Rossetti, who made a close comparison of Troilus and Criseyde 
with its chief source, Fdostrato, wrote of it as — 

"peculiarly memorable and unfailingly fascinating, as com- 
bining in itself at once the very topmost blossom and crown of 
the chivalric passion and gallantry, and the exquisite first-prints 
of that humorous study of character in which our national 
writers have so specially excelled.” ( Comparison between Boc- 
caccio’s FUostrato and Chaucer’s Troilus and Criseyde : Introduc- 
tion (E.E.T. S.) 

And W. P. Ker, than whom none was ever more intimately 
acquainted with the various strains in mediaeval literature, wrote to 
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the same effect in a passage ( In Epic and Romance, pp. 369-70 ), too 
long to quote here but worth reading in full by all students of the 
poem. 

4 

I have not space here for a detailed study of Chaucer’s sources. 
These are well known. Neither Homer, nor even Quintus Smymaeus 
were among them. The pedigree of Troilus and Criseyde may be 
briefly displayed in the form of a genealogical tree ; — 

Dictys Cretensis, Dares Phrygius. 

Ephemeris Belli Trqjani, De Excidio Trojai Historia 

I (4th Cent. A. D.) _ | (6th Cent. A. D.) 

r 

Benoit de ste. Maure, Roman de Troje. 

Guido delle Colonne, Historia Trojana 



Boccaccio, Fdocolo. Boccaccio, Filastrato. "Lollius.” 



TROILUS & CRISEYDE. 

The chief source is Filostrato, but Chaucer also shows first hand 
acquaintance with the other works indicated. As for "Lollius,” 
there is no agreement as to who he was. The particular Cantus 
Troili ascribed to him ( I. st. 57 ) is translated from Petrarch ( Sonnet 
88 ). But the most probable explanation is that he is a progenitor of 
Mrs. Harris. 

Rossetti calculated that 2583 of the 8246 lines in Troilus and 
Criseyde are adaptations from Boccaccio. Yet the resultant poem 
is, in its essence, strikingly original. Neitlier poem is in any way 
Greek : Troy differs not at all from Paris or Rome ; Priam or 
Agamemnon might as well be the King of France or the Emperor. 
The setting, the events, the characters, in all externals, all belong to 
the world of conventional mediaeval chivalry— a chivalry already 
decaying inwardly and become more elaborate outwardly. In Boc- 
caccio and in Chaucer’s other classico-chivalresque tale, of Palamon 
and Arcite, the persons remain mere denizens of this world, to 
the end of their story. They act according to the requirements of 
their plot and have no life outside it. But with Troilus and Criseyde 
and most assuredly with Pandarus, it is different. They come truly 
alive and in the imaginations of those who have the gift, may take 
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part in other scenes than those of Chaucer’s five books.' This is 
why Chaucer’s poem is so much slower in movement than Boccac- 
cio’s. When we read FUostrato our interest is centred on the 
expected consiunmation of the lover’s passion. By what device or 
intrigue will Troilus achieve his end ? The end itself is regarded as 
certain, and Boccaccio has no great interest in the niceties of 
a woman’s progress to an inevitable end. Pandarus is a mere 
agent in the plot, a figure typical, as Ker remarks in the passage 
already referred to, of the Decamerom. 

Chaucer alters all this. The plot is no longer in itself of interest. 
He would not, one imagines, be perturbed at the thought that all his 
readers might already be acquainted with FUostrato. Character, 
not incident, is the poet’s theme. How will Cressida be brought 
from this mood to that? How will love affect Troilus? How 
will Diomede move one already unsettled by Troilus ? We do not 
wish to hasten the course of the story ; we take our pleasure 
in watching Cressida come slowly and naturally to the full accept- 
ance of her lover. And this element is wholly Chaucer’s. The por- 
tions of books II & III which treat of tliis are represented by 
barely a few lines in Boccaccio. 

But the greatest addition is Pandarus, the first great comic 
character in English literature, ancestor of a long line, which 
must be held to include not only Shakespeare’s Pandarus but also 
his Falstaff and Sir Toby Belch, and continuing to Tom Jones 
and the great Roy Richmond. Here we have a character new 
to mediaeval art, who while undoubtedly a bad man is not 
wholly bad and not at all unattractive. We condemn the sin 
while we love the sinner, and with all these folk we have the sym- 
pathy that arises from our realisation of their and our common 
humanity. Ker speaks of Chaucer as the forerunner of Fielding. 
It is, I imagine, of this mixed morality that he is thinking. Rich- 
ardson would have had more fellowship with the “ Moral Gower 
I do not hesitate to compare Chaucer with a still later master, 
Meredith, by reason of the emphasis laid on the shades of feeling 
and thought of the characters at the expense of slowing down the 
action, beyond the liking of some readers. I feel even that Chaucer 
would have been interested to read Mr. James Joyce’s Ulysses. 

5 . 

It may be thought that I have said too much of Chaucer as 
anticipating the novelists ; faint praise, some may think, of a poet. 

1. Cf. Henryson’s “ The Testment of Cresseid,” where Cressida cast ofi by 
Diomede and stricken with leprosy begs of the faithful Troilus, and is unre- 
cognised. 
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But there is no question of Chaucer having used the wrong medium. 
In the first place, Chaucer was a bad prose writer. His version of 
Boethius does not read well ; his Tale of Meliboeus better, but dull ; 
The Parson's Tale is still duller. Chaucer’s verse is clearer, more 
varied in its rhythm, and more lively, not only than his own, but 
than any one else’s prose for centuries to come. Secondly, this 
particular rendering of this particular tale gains enormously 
by being told in verse. It is not pure narrative ; it is seasoned with 
comment, and varied by, as it were, the tone of the teller. The 
rhymes and rhythms, expected yet varied, give here a pimgency, 
then a pithiness, and yet elsewhere suggest an intonation which 
English Prose even to-day, and certainly not before the late seven- 
teenth century could hardly hint at. As well put Don Juan into 
prose. Chaucer never makes the mistake of aiming at a continuous 
heightened effect ; therefore he is never flat, as Wordsworth often 
is, or, as Milton, pathetic. He works his emotion into whole pas- 
sages, not into single words and phrases whose presence may else- 
where be missed. Four stanzas out of five he writes in an admirable 
middle diction, which he varies with passages of dry satiric wit 
blended often with a homely sententiousness deliberately lowering 
a little the tiresome, unbending dignity of conventional poetry,* and 
here and there rising to a note of tender sweetness" and even of a 
genuinely personal religious passion.* In all these passages we seem 
to hear Chaucer’s varying tones and watch tlie subtle changes of 
his face. By the same skill, his snatches of dialogue* are admirably 
rendered, so that ( another anticipation of the modem novelists ) we 
could distinguish the speaker by the turn of the phrase. 

Nor does Chaucer appeal only to our ears. Continually the 
scene moves before our eyes. Notice how, at the dramatic moments 
of his poem he vivifies the scene ; at the first appearance of 
Cressida in the temple for example ; and he brings Troilus before 
Cressida’s eyes as he rides down the street, witliout much personal 
description but in a setting that is simple, natural and easily 
pictured. 

The qualities which I have here indicated may all be parallel- 
ed from The Canterbury Tales ; in that collection there is in truth 
“ God’s Plenty ”. But Troilus and Criseyde remains by far the 
greatest single poem of Chaucer ; a very long poem but every line 

1. For example, T. & C. Bk. I. Sts. 31, 32 ; 91 ; 116, 117. 

2. For example, T. & C. Bk. 1. Sts. 4, 5. 

3. For example, T. & C. Bk. V. Sts. 263, 264. 

4. For example, T. & C. Bk. I. Sts. 145-152 ; Bk. IL Sts. 13-20. Note that 

these passages owe hardly anything to Boccaccio, 
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of it developing a single theme, which the poet himself sums up at 
the close (Bk. V. St. 262) 

" Swich fyn hath, lo, this Troilus for love, 

Swich fyn hath al his grete worthinesse ; 

Swich fyn hath his estat real above, 

Swich fyn his lust, swich fyn hath his noblesse ; 

Swich fyn hath false worldes brotelnesse. 

And thus began his lovinge of Criseyde, 

As I have told, and in thfe wyse he deyde.” 

K. N. Ck)LViLE 



A SHAKESPEARE CRUX 


Long dissatisfied with the commentators’ epexegeses of Twelfth 
Night iii, iv, 33 et seqq., I pounced upon the New Shakespeare 
Edition of the play as soon as it appeared in Bombay. The editors 
of this Shakespeare have cast real light into so many Stygian Caves 
forlorn, either in their commentary or in the hypothesized stage 
directions that intense study or happy inspiration has suggested to 
them, that I hoped they would solve my problem in this passage. 

The passage occurs in the scene where the hoodwinked Mai- 
volio tries to put into practice the graces that he thinks his mistress 
has enjoined upon him. The Fortunate Unhappy had commended 
his yellow stockings, commanded him ever to be cross-gartered and 
besought him as he entertained her love, to let it appear in his 
smil in g that so well became him. His conduct is strange in the 
eyes of Olivia. Here is the passage of which I seek the solution. 
I quote the New Shakespeare Text. 

Olivia— Why dost thou smile so, and kiss thy hand so oft ? 

Maria— Row do you, Malvolio ? 

M3/w/w—( disdainful )— At your request! Yes, nightingales 
answer daws. 

From the stage direction disdainful it is clear that the editors 
think that Malvolio addresses the following remark to Maria. Their 
comment is ‘ i.e. What ? Am I to answer questions from such as 
you?’ 

This is the hackneyed explanation, but it seems scarcely worthy 
of this edition. In a Shakespeare play, one has to be very circum- 
spect before applying the principle post hoc ergo propter hoc, for it 
is far from true that every utterance is the answer to tlie utterance 
that precedes it. The New Shakespeare explanation of these words 
has at first sight the advantage of presenting us with a Malvolio who 
is being ‘ surly with servants.’ But a closer examination of it shows 
that its disadvantages are more than counterbalancing. It offers 
no explanation of the words ‘yes, nightingales answer daws' It 
does not attempt to explain why the Malvolio who is trying to be 
' surly with servants ’ uses the polite plural ‘ your ’ when speaking 
to his inferior, Maria. It fails to note that, however witliering be 
the surliness of this reply to Maria’s polite inquiry, a much more 
effective way of being contemptuous is to ignore her query al- 
together. 
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Strangely enough the New Shakespeare editors tantalisingly 
play with the idea which contains, I think, the clue to the solution 
of- this problem. Thus they say on w. 24-5, ‘ Maria nowhere else 
“ thous ” Malvolio,’ and on v. 52, ‘ Part of the humour of this 
dialogue ( lost on a modern audience ) — consists in Malvolio “ thou- 
ing ” his mistress so freely. 

Both of these remarks are sound, but unfortunately, I am 
afraid, the explanation of vv. 33 et seqq., which this edition offers, 
shows that modem editors as well as modem audiences sometimes 
miss the distinction between thou and you. 

If it be clearly remembered that the Elizabethans observed a 
very definite distinction between thou and you, the passage becomes, 
I submit, fairly clear. Olivia addressing her steward naturally 
" thous ” him. Maria, a serving woman, to the major-domo uses 
the respectful ‘ you.’ Malvolio, in accordance with the dictates of 
his own heart and the directions of the Fortunate Unhappy, surlily 
ignores Maria’s question and answers Olivia in the respectful plural 
‘ you.' Olivia has asked him why he smiles so much. Her question 
puzzles him because the explicit injunctions of her letter are ringing 
in his ear. He makes the natural reply ‘ at your request,’ i.e., I 
am smiling and kissing my hand like this at your request. This 
baffles Olivia who is in blissful ignorance of the correspondence of 
the Fortunate Unhappy. She is astounded at Malvolio’s impudence 
in making such a suggestion. Her face shows her surprise, but, 
before her lips can utter it, Malvolio reiterates his explanation 
with an emphatic ‘ yes.’ Further to substantiate his assertion and 
somewhat to palliate his mistress’s apparent frowardness he falls 
back upon an example culled from the Euphuistic quasi-natural 
history so popular at the time. The nightingale for countless gene- 
rations had been the exemplar to tlie world of the female mourner 
of a domestic grief, like that of Olivia. Yet even this grief-lom 
bird like all the other fowls answers the call of ‘ the spring time, 
the only pretty ring time ’ even if, as here, she has been 
reminded of Spring’s advent ( and appeal ) by the voice of the daw 
whose dark feathers are tilmost as forbidding as the black apparel 
of a puritanical steward. 


H. Hamill 
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Tfll man by personal endeavour or grace divine attains to the 
Absolute Good, his notion of good here below is as inextricably as- 
sociated with evil as substance with shadow or matter with form. 
Despite the light of science and civilization human nature remains 
much the same as it was, and no department in which human energy 
has been manifested is without its peculiar limitations and draw- 
backs. Literature is a record of the noble thoughts of master 
minds couched in a style which enthralls the reader as much by the 
beauty of its expression as by the profundity of the idea it embodies. 
Vet in literature too people have passed off their own flimsy stuff 
under the names of departed worthies or have electrified their age 
by announcement of an important find, which after all is the 
dishonest product of their own minds. Imposture feeds and grows 
on credulity, and so long as there are people anxious to devour all 
that is novel or sensational without pausing to probe the merits of 
what they read, literary deception can still be assured of a long 
though ruinous career. Fame much more than pecuniary gain has 
rendered some people deaf to the still small voice of their con- 
science and egged them on to mislead the world by their duplicity. 
Impostures have particulary flourished during the restoration of 
letters, and one favourite method of roguery was to bury spurious 
antiquities which might afterwards be brought to light to confound 
the public. But evil is always shortlived, and very often in his own 
Ufe-time the culprit sees the bubble of liis vanity pricked by the 
shrewdness of a critic, and he is brought to his knees to confess to 
a disillusioned public the sordid story of his deception. These 
impostors seem to forget the truth so pithily expressed by that great 
but simple soul, Abraham Lincoln : — You can cheat the whole world 
for some time, or part of the world for all time ; but you cannot 
deceive all the world for all time. Though Dr. Jekyll and Mr. Hyde 
will always be found racing about in the field of letters as in 
all other departments of human energy, we shall here only take note 
of several prominent instances of deception perpetrated particularly 
in English literature. 

We shaU do well to turn to the smaller fry in the beginning. 
Daniel Defoe was a bom intriguer, and Prof. Minto calls him "a great, 
a truly great liar, perhaps the greatest liar that ever lived." He saw 
service for ten years under different governments, becoming a Whig 
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with Whigs and a Tory with Tories, and trying to serve two 
masters by espousing the cause of the fallen Stuarts while he was in 
the secret pay of the Whig Government. His veracity in his “Journal 
of the Plague ” is often impeached. “ Robinson Crusoe ”, which 
came out in 1719, was entirely based on the real adventures of 
Alexander Selkirk who had stayed for four years in the island of 
Juan Fernandez and had returned to England in 1711. But such 
was Defoe’s notoriety for dishonesty that he is said, on extremely 
doubtful authority however, to have antedated his work at 1704 so 
as to make it appear that it could not be indebted to the career of 
Selkirk. Pope was another tricksy unscrupulous person, and as 
Prof. Courtliope observes in his great life of tlie poet, he antedated 
his " Essay on Criticism ” in the hope of being considered a precocious 
genius. In his translation of the “ Odyssey ” Pope sought the help 
of two other poets, Fenton and Broome, who did a good part of the 
work and did it remarkably well. Pope was however dishonest 
enough to suppress their names completely and pocket the lion’s 
sliare of the profit. But the public in due time saw through the 
trick, and a humourist wrote the following verse with a pun on the 
name of Broome 

“ Pope came off clean with Homer, but they say 
Broome went before and kindly swept the way.” 

Returning to Defoe, we find he was always ready to seize the 
opportune moment and was thus able to bamboozle the public by his 
wonderful habit of “ lying like truth ”. When a report reached 
England that the island of St. Vincent was blown up in the air, 
Defoe wrote a bogus description of the calamity, which he consider- 
ed the greatest since the Flood. It was a tissue of lies, but the 
public swallowed it with avidity. When the notorious highwayman 
Jack Sheppard was at last arrested and sent to tlie gallows, Defoe 
judged from the public excitement tliat if a thrilling narrative of his 
life be prepared, it would sell like hot buns, for people were not 
tlien in a mood to scrutinize the facts and figures of his career. 
And Defoe proved himself equal to the occasion ; he got up a 
highly spiced biography of the highwayman and gave it out as if it 
was written by Jack himself. Nay, Jack was induced to announce 
from tlie gibbet tliis pamphlet as his last will and confession ! Defoe 
has also written the history of a terrible storm in minute detail, 
quoting entirely spurious letters in support of his statements. This 
work is as wanting in authenticity as his “ Journal of the Plague ”. 
Sometimes by an entirely misleading heading of a certain work, he 
deceived the public, and then disappeared for a time to escape the 
consequences of tlieir fury. His well known political pamplilet 
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**Short Way with Dissenters” is one of the best illustrations of irony 
in English literature. It was in fact not an onslaught on the Dis- 
senters at all but on the Highchurchmen, who were so far deceived 
as to hail it with acclamation though the shafts were actually 
levelled against tliemselves. When tlie truth became known, 
he was arrested, fined and put up in the pillory, where he was 
covered, not with garbage but with flowers by his sportive admirers. 

This love of sheer mischief for mischief’s sake is also to be seen 
in Dean Swift. In his times a cobbler named John Partridge had set 
himself up as an astrologer and published numerous almanacs. 
Swift, under the pseudonym of Isaac Bickerstaff, brought out his 
own predictions in which, among otlier startling things, he foretold 
the death of Partridge on 29tli March 1708 at 11 P. M. After that 
date Swift quietly announced the death of Partridge who hastened 
to assure all of his existence. But Swift now published his “ Vindi- 
cation ” in which he tried to make it clear that his prophecies were 
based on the soundest calculations and that the cobbler had certain- 
ly breathed his last. All the wits and wags of the country now 
took part in this tomfoolery at poor Partridge’s expense, till tlie 
public were thoroughly wearied of this joke which went on for two 
long years. Another freak of this madcap creator of the Yahoos 
was his poem on “ The Death of Dr. Swift,” full of that ghastly 
humour which was so often characteristic of his work. By this 
feeler he perhaps wanted to know how the information of his own 
death would be received by various classes of society. Isaac 
Disraeli, that indefatigable collector of literary odds and ends, 
quotes in his “ Curiosities of Literature ” the instance of George 
Stevens, the Shakespearean commentaior, who had a grudge against 
the famous antiquary, Richard Gough. Stevens was a terror to 
his friends and was fond of playing malicious practical jokes upon 
them. Though he had taken a leading part in exposing the literary 
forgeries of his day, Stevens took it into his head to befool Gough 
as well as the whole Society of Antiquaries. Witli tliis view he got 
up a tombstone on which was engraved the drinking horn of Hardy- 
knute to indicate his last fatal carouse, since tliis king is reported to 
have died when in his cups. The mischief-monger took good care 
to see that the inscription was in Saxon characters and sufficiently 
legible. It was steeped in pickle to give it the apearance of anti- 
quity, and the tombstone was deliberately raised in the comer of a 
broker’s shop frequented by Mr. Gough. The plot succeeded only 
too well ; the antiquary was led thoroughly astray, but he never 
forgave Stevens afterwards for thus playing a hoax on him in public. 

Persons whose fame is already secure by virtue of their High 
birth or literary attainments have often stooped to earn cheap noto- 
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riety by exceedingly doubtful means. Mr. George Dawson in his 
“ Shakespeare and other Lectures ” refers to Horace Walpole, the 
prince of English letter-writers, who published the " English Mercu- 
ries,” which, as he gave out, consisted of pamphlets written in times 
of Queen Elizabeth. But the forger forgot that his papers bore the 
watermark of G. R., and George Rex could not of course have 
flourished in the days of Queen Bess. This discrep<mcy decisively 
settled the matter against Walpole. 

There are certain cases of spuriousness, devoid, however, of all 
deliberate imposture, which have been the subject of long, bitter and 
memorable controversies. One of these cases was regarding the 
notorious “ Epistles of Phalaris,” which brought into prominence the 
capacious scholarship and fierce pugnacity of Richard Bentley. 
Phalaris, tyrant of Agrigentum in Sicily, whose name is always as- 
sociated with tlie brazen bull in which he roasted offenders to death, 
is said to have been tlie author of 148 Greek letters, whose genui- 
neness has been frequently called into question. When Charles 
Boyle published his edition of “ Phalaris,” he was contemptuously 
criticized by Bentley. But all the scholars of England took arms 
against the latter, and Boyle witli the help of Atterbury and Aldrich 
wrote a thesis which, it was thought, had finally silenced Bentley. 
A caricature was published in which Phalaris was depicted as 
consigning Bentley to the bull, while the great scholar was made 
to say : “ I would rather be roasted than boiled (Boyled).” But after 
two years Bentley came forward with his famous “ Dissertation ”, 
giving the most irrefutable proofs, expressed in his usual disdainful 
manner, of the spuriousness of the Epistles, thereby winning over 
all tlie learned men to his side. This great controversy which had 
been begun in 1692 by Sir William Temple closed in 1704 when 
Swift burlesqued the whole contest as well as the combatants in his 
" Battle of tlie Books.” 

We had now better turn to the big guns of literary fraud. 
George Psalmanazar, whose real name remains unknown, is perhaps 
the greatest of impostors and practised deception on an epic scale. 
In tlie early years of the 18tli century he visited the island of For- 
mosa which was then but little known except through die reports of 
the Jesuits. Such were his astounding cleverness and impudence 
that he now got up an entirely imaginary work on Formosa, giving 
its social life, manners, customs, religion, rituals, history, geography, 
a strange calendar and a wholly novel language and grammar of 
that country! The book also contained illustrations of houses, 
temples and other noteworthy things of Formosa. He was patroni- 
sed by Dr. Compton, Bishop of London, to whom he dedicated his 
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work. The scholars were entirely deceived and Formosa appeared 
in the maps as a real island in the spot Psalmanazar had indicated. 
But the lacunae in his prodigiously bold undertaking now gradually 
began to appear on closer study. Though he had got up a whole 
alphabet for Formosa, he actually forgot to give names to his let- 
ters, which discrepancy puzzled him before his critics. He had been 
shrewd enough to observe the utmost consistency and had resolved 
never to change what he had once given out, but this attitude some- 
times landed him in a predicament. He had inadvertently affirmed 
that the Formosans sacrificed 18000 male infants annually. He 
persistently refused to lessen the number though it was evident to 
all and even perhaps to himself that this tremendous annual loss 
would surely occasion a depopulation on the island. 

He now had the misfortune to form the acquaintance of a 
clergyman named Innes, who being a rascal himself soon sounded 
the rascality of Psalmanazar. Innes gave Psalmanazar a passage 
from Cicero to translate in his Formosan language. After a few 
days he procured from Psalmanazar another version of the same 
passage, and both versions were found to be materially different. 
Psalmanazar had a most retentive memory, but the uncanniest 
memory in the world would not have translated the same passage 
twice into an entirely bogus language without falling into serious 
errors. But when the fraud was detected, Innes exploited Psal- 
manazar and made him the ladder of his own ambition. It was by 
advice of Innes that the great “ History of Formosa ” was written 
and advertised on a large scale, Psalmanazar being given by the 
artful clergyman only £ 20 for the work which must have taxed 
his energies to the utmost. To set a premium on his iniquity, 
Psalmanazar challenged and refuted certain accounts of preced- 
ing travellers, and for the time being his work was regarded 
as an authority on the subject. But now Psalmanazar met another 
bird of the same feather who persuaded him to father a composition 
called die " Formosan Japan,” which was to be sold at a high price. 
The failure of this work which was full of mistakes suddenly 
opened people’s eyes to the spuriousness of the “ History of For- 
mosa ” itself. Psalmanazar found tliat his ingenuity in fabricating 
facts and figures had exhausted all its resources, and he now made 
a clean breast of all his impostures regarding Formosa. This decep- 
tion was satisfactorily exposed only when Psalmanazar, after 
having fooled the best authorities on tlie subject, chose to repent 
of his transgression. Even now there were people who took his 
confessions to be but an index of his great humility. How " some 
people can be deceived for all time ” can best be seen from the 
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words of Dr. Johnson, who held the moral character of this forger 
in such high esteem as to remark that Psalmanazar was the best 
man he had ever known. 

Literature has its bom forgers as well as its bom poets, and 
some there be who have shown from their tenderest years a ten- 
dency to gull the public by their misguided ingenuity. Such a 
person was Thomas Chatterton, and it was this evil habit that got 
the better of that “ marvellous boy ” and led him to “ perish in his 
pride.” While yet a child, he deceived a poor pewterer named Bur- 
gum by proving his noble birth through the fabrication of several 
papers. He then forged an imaginary account of the opening of Bristol 
Bridge in the times of Henry II, which completely took in the local 
authorities. Emboldened by his success, Chatterton wrote a mass 
of pseudo-antique poems, consisting of epic fragments and dramatic 
lyrics, and claimed them to be the work of one Thomas Rowley of 
Bristol, who, he said, flourished in the reigns of Henry VI and 
Edward IV. A good many people were deceived by the forgery of 
the Rowley papers ; Horace Walpole was one of them, but finding 
matters a bit doubtful, he sent the papers to his friend Tliomas 
Gray, whose Ithuriel spear soon detected Chatterton lurking about 
in tlie guise of Rowley. The boyish offender in attempting to write 
the language of the 15th century had fallen into grievous blunders. 
He had consulted a bad dictionary, and his misspellings and gramma- 
tical slips could only be matched by his faulty metres and anachro- 
nisms. Nor was he always able to employ a consistently antique 
style. According to Mr. Theodore Watts-Dunton, his forgery was 
not inspired by a mercenary point of view, nor was it the 
result of a masquerading impulse, but rather the impulse of a 
truly artistic nature to excite interest and controversy in his own 
production. We are unable to take so charitable a view of this 
serious matter, for which tliere can be no reasonable apology 
except the boyish age of the offender, who, in thinking that he was 
deceiving the world was only deceiving himself. But it is to be re- 
membered tliat Chatterton was a juvenile prodigy. He exercised 
considerable influence on his successors, and in leading people’s 
minds, however falsely, back to Mediaeval times, he gave a great 
impetus to the Romantic movement, which was then struggling in 
its birth. So great a critic as Sir Edmimd Gosse considered 
Chatterton the most extraordinary phenomenon of infancy in the 
literature of the world, and held that had he lived 20 years more 
and obtained suitable training, his place would have been with Mil- 
ton and perhaps with Shakespeare. But it is lamentable that this 
" inheritor of unfulfilled renown ” should have taken to dishonest 
ways from the very beginning and then out of grief and morti- 
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fication laid violent hands on himself before he was out of his 
teens. 

Deception has often assumed strange disguises to compass its 
ends. Goaded by self-interest it enables the evil-doer to pose as an 
original author or a great discoverer ; it may also tempt him to pass 
off another’s work as his own and even to run down a great author 
unfmrly just to win the merit of being the first to show that that 
eminent writer had often shone in borrowed pliunes. In 1747 
William Lauder, a school-master and a sound classical scholar, startled 
his readers by an article in the “Gentleman’s Magazine’’ showing 
that Milton’s “ Paradise Lost ’’ was largely constructed out of passa- 
ges plagiarised out of Latin authors. Owing to the vast scholarship 
of Milton, the “Paradise Lost’’ is redolent with such a perfume 
of literary reminiscences that Lauder was for a time able to lead the 
people astray by his miserable tricks. Not satisfied with pointing 
out resemblances between the real passages of Milton and those of 
his Latin authors, Lauder had the audacity to forge verses closely 
resembling those in “ Paradise Lost ’’ and ascribe them to older 
poets. Villainy waxes strong with success, and Lauder now extrac- 
ted several lines from William Hogg’s Latin version of “ Paradise 
Lost ”, published in 1690, and inscribed them in the Latin works of 
Massenius, Staphorstius and others, thus presenting such passages 
as the literary larceny of the great Puritan poet Dr. Johnson, 
who is hardly fair to Milton, espoused Lauder’s cause and wrote a 
preface to the impostor’s “ Essay on Milton’s Use and Imitation of 
the Modems in his ‘Paradise Lost’ ”. But to Lauder’s misfortune 
there were shrewder critics in England like Dr. Jolin Douglas, 
Bishop of Salisbury, “the scourge of impostors, the terror of 
quacks ” as Goldsmith hails him in his “ Retaliation ”. Bishop 
Douglas’ exposure of the man and his methods was both thorough 
and complete ; the forger made some futile attempts to clear his 
character, but finding it too hot to abide in England, emigrated to 
Barbados where he died in obscurity in 1771. 

Two instances may now be quoted of misguided writers who 
tried to seek a bubble reputation by pretending to have made valu- 
able discoveries in tlie works of Shakespeare. William Henry 
Ireland was endowed from his early years with a veritable genius 
for lying. At first he tried his prentice hand in the creation of 
fabricated documents; he pretended to have discovered a letter 
from Shakespeare to Queen Elizabeth, another from Anne Hatha- 
way to her husband, a love-epistle from the great dramatist to his 
wife with an enclosed lock of hair, and a mortgage deed said to 
have been made between Shakespeare and John Heminge on the 
(me part and Michael Fraser and his wife on the other. Many 



literary imposture 


23 


more such documents were forged by the youthful Ireland who 
thereby deceived his father Samuel Ireland, a man whose own 
methods were never unquestionable, but who was now completely 
taken in by his more rascally son. The elder Ireland exhibited 
these documents publicly at his house and invited scholars to inspect 
them* Many were deceived and Boswell with his usual hero-wor- 
shipping instincts is said to have kissed the supposed relics on his 
knees. Finding that his sins had passed undetected, the younger 
Ireland forged in the name of Shakespeare, a blank-verse play named 
“ Vortigem ” based on the reign of an ancient English king of that 
name. The play was represented at Sheridan’s theatre and so vast 
was the difference between the language of the Elizabethan giant 
and his dwarfish 18th century imitator that it was immediately 
hissed out. In Act V, Scene ii, Kemble had to recite “ And when 
this solemn mockery is o’er” ; on hearing this unfortunate line, which 
was an appropriate though unconscious commentary on the play 
itself, the audience broke into fits of obstreperous laughter, and the 
play was irretrievably damned. 

But the younger Ireland’s ardour for dishonesty had not cooled 
as yet, and finding tliat his forgeries had so far passed muster, he 
reached his crowning iniquity in his declaration that his own ancestor 
and name-sake Mr. W. H. Ireland had once saved Shakespeare from 
drowning and had been consequently rewarded by the dramatist 
with all the manuscripts which had just been brought to light. We 
fail to understand why the forger should have desisted at tliis stage, 
for he could have as well identified tlie initials of his supposed 
ancestor with the immortal “ W. H.,” the " onlie begetter ” of the 
Shakespearean sonnets! That would have been a capital hit, 
but even as it was, Ireland had now gone beyond his depth. Malone 
smelt the rat and mercilessly exposed the man. When all was lost, 
Ireland confessed the forgery and wrote in 1786 an "Authentic 
Account of the Shakespearean Manxiscripts.” The position of the 
father, who all along believed in tlieir genuineness, became extre- 
mely awkward, and he replied by a “ Vindication.” But the people 
now had enough of die father and the son whose quarrels were 
never reconciled. The father felt the disgrace bitterly and it pro- 
bably hastened his own end in 1800. In 1805 the remorseful son 
appeared again with his “Confessions,” entirely exculpating his 
father from the fraudulent business of which he, the son, was the 
sole projector. The latter met witli his deserts, sank into poverty 
and died in 1835. 

Another person of that ilk was John Payne Collier, a man of 
acknowledged merit, who unfortunately sacrificed the enviable 
reputation he had earned in tlie field of Shakespearean investigation 
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to his fatal propensity for forgery. As librarian to the Duke of 
Devonshire he had access to the chief collections of early English 
literature, but he misused these opportunities by bringing out in 
1852 a forged volume, notorious as the Perkins Folio, from the 
words “Tho. Perkins his Booke” inscribed on its outer cover. 
This book contained, as Collier said, emendations on Shakespeare 
from the hand of “ an old collector.” The fraud was first exposed 
by C. W. Singer and others followed suit. Collier in his replies made 
matters worse by numerous contradictions and dubious assertions. 
Still such was the respect in which he was held by scholars that the 
great Shakespearean J. C. Halliwell-Phillipps refused till the end to 
believe that Collier, his own senior colleague and guide, could have 
ever knowingly misled the world of letters. But after Collier’s 
death certain manuscripts were discovered showing tliat he was 
actually guilty of forgery, his case remaining a woeful instance of 
literary fraud, perpetrated by a person from whom such an action 
had never been anticipated. 

We have taken note of traitors in the realm of Minerva, be- 
traying the cause of learning for the sake of short-lived fame ; but 
there are brokers in her kingdom also — men of straw who earn a 
dishonest living by making others, who are far more intellectual, 
drudge for themselves. Sir John Hill once contracted with a book- 
seller to translate Swammerdam’s work on insects for 50 guineas 
though he did not himself understand a word of the Dutch language. 
Sir John then bargained with another translator to do the work for 
25 guineas, though this second person was as innocent of the Dutch 
language as the knight was. Then tlie second man set out in search 
of a translator and happened to come across a scholar of the Dutch 
language who was prepared to undertake the work for 12 guineas. 
So the two ignorant “ translators ” got the best of the bargain, 
while the modest scholarly drudge, whose very name is unknown to 
the world, broke his daily bread in peace and preferred to remain 
in oblivion. Verily, the disagreement between the Goddesses of 
Learning and Wealth as described in Hindu mythology is as trans- 
parent in actual life as it is deplorable. 

But there are certain dishonest men of letters who are treated 
with undue severity by the critics. In reproducing fragmentary 
ancient ballads or epics, the editor or translator has to fill up the 
gaps by lines of his own invention if he does not wish the work to 
appear scrappy and disjointed. A scrupulously honest man would 
certainly indicate what is original and what is his own independent 
work ; but in case he fails to do so, it would indeed be overharsh 
to condemn his whole work as forgery. Between 1760 and 1763 
James Macpherson publislied certain fragments of Gaelic poetry in 
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the form of two epic poems Fingal ” and Temora ”, supposed to 
have been written by Ossian, tlie Scottish warrior-bard of die 3rd 
century, " Fingal ” was dedicated to Lord Bute, a man who, de- 
spite all the faults that Lecky has attributed to him, was endowed 
with literary tastes, and the publication of Temora ” was entirely 
financed by the same person. The patronage of this Scottish 
nobleman, who was the best hated man in the kingdom in those 
days, affected Macpherson’s case unfavourably from the very 
beginning. The poems were attended by certain suspicious circum- 
stances and were denounced by Hume and Dr. Johnson. Mac- 
pherson lost his balance and threatened Jolmson with personal 
chastisement, when the latter, never more happy than when he 
accepted a good offer, promised to meet his opponent at the appoint- 
ed place with a stout oaken staff surmounted by a leaden knob 
as big as an orange. Though the expected fight never took place, 
long and tedious wordy duels have been held and a great deal of 
ink has been spilt over this controversy. Shairp and Blair think 
Ossian” genuine ; Saintsbury, Gosse and Courthope are inclined to 
think otlierwise. In fact there are Davids of the one and Goliaths 
of the other. 

But after all there are certain charges going heavy against 
Macpherson who was unable to reply to them. In the first place 
Macpherson professed to have translated his work from Erse 
manuscripts collected in the Highlands. This was certainly untrue, 
and he never produced them when challenged to do so nor were 
any found in his papers after his death. The poems do not breathe 
the atmosphere of antiquity, for tlie Gaelic language is pure and 
simple while Macpherson presents us wdth a rhapsodical prose- 
poetic diction ; nor do we get a vivid picture of the social life 
of tlie times from the work. But it would be unjustifiable to dis- 
miss tlie whole work as forgery because Macpherson could not have 
written so much original poetry in such a short time. The 
Ossianic works were in fact based on local traditions gathered 
orally from the villagers as Dr. Elias Lonnrot in the last century 
edited the " Kalevala ” from songs and legends collected from the 
peasants of Finland. But Macpherson deserves to be censured for 
having got up the fib of tlie Erse manuscripts which he said he 
had translated. He may have been constrained to supply certain 
gaps in the story by materials of his own invention, but it is very 
difficult to say how far his work is based on genuine local tradition 
and how far it is due to his editorial ingenuity. Though some 
of Macpherson’s metliods are undoubtedly questionable, we would 
be doing him gross injustice if we condemned as a fraud his entire 
work, wliich, by tlie way, fascinated such great minds as Goetlie 
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and Napoleon, and exercised considerable influence on the Romantic 
movement in Europe by opening up an entirely novel region for 
exploration. 

Thus we see that all forms of deception are not to be con- 
demned equally. In certain cases the author, being a young man 
or writing his first book, is anxious to appear before the public 
in a novel guise and to let his readers know that he at any rate 
has nothing to do with the work. There are authors who under 
stress of poverty have sold their names to be prefixed to works 
they have never written, while some writers, anxious to flatter 
their noble or royal patrons, have prefixed the latters’ names to 
their own productions. In several cases the writer is himself de- 
ceived while he appears to others as if he was deliberately trying 
to fool his readers. Sir John Mandeville of the 14th century has 
been recognised, witli certain reservations, as the father of English 
prose. He travelled for 30 years and more, and then described 
his exploits in Latin, French and Englisli. His work is extremely 
interesting but consists of the most incredible fibs ever set going by 
travellers in times when adequate means of communication witli 
distant countries did not exist. It is a typical “ traveller’s tale ”, 
but it is impossible to determine the rmm rca of the author or to 
say how far he cheated the public, or was himself deceived by the 
strange countries and their curious ways and customs, whicli lend 
themselves easily to misinterpretation at the hands of foreigners. 
His very guides may have bewildered him in certain respects and 
filled his mind with mysterious and magical happenings. He has 
strange things to say about Prester John, the Phoenix, the Upas 
poison tree, the cave where Adam and Eve dwelt, the land ex- 
clusively peopled by the Amazons, dog-headed cannibals, and the 
hills of gold at Taprobane, frequented by pismires as big as hounds ! 
Mandeville’s work is also far from original, for he has freely pil- 
fered from the preceding historians between whom and Iiim in 
point of veracity there is little to choose. All this is certainly in- 
excusable, but as biographers suffer usually from the Lues 
Boswelliana, so too travellers of olden days were often victims to 
exaggerations, prejudices, superstitions and miracle-mongering ; and 
though their work would tend to deceive the public, still the latter 
were generally too shrewd to take for gospel truth what was only 
recorded in a book of travel. If Mandeville be contrasted with 
Psahnanazar, it will be easy to see an almost unconscious fooling of 
one’s self as well as others in the one man, and a conscious and 
deliberate attempt of the other to delude people by a wholesale and 
colossal fabrication of things for wliich no basis existed whatsoever. 

The acid of satire is often necessary to wipe out the ataiu s of 
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untruth and exaggeration to be found in such tales of travel. In 
1785, Rudolf Erich Raspe, a German fugitive living in Cornwall, 
wrote his funny Baron Munchausen ” being a volume of travels in 
which the hero meets with the most marvellous adventures. The 
work, which is compiled from various sources, is said to be ( though 
not unanimously ) a satire on the Travels in Abyssinia by the 
famous Scotch explorer James Bruce, whose work appeared almost 
romantic in its novelty to his age. We cite below only a few of 
Baron Munchausen’s ridiculous adventures : — In Russia the cold was 
so intense and the snow fell in such mountainous heaps tliat the 
Baron tied his horse to a church-steeple ; but when the snow 
melted, the poor animal was found hanging in the air. Once the 
Baron shot a stag in the head with a cherry-stone and in a year a 
tree grew out of it, which the animal carried about wherever 
it went. The Baron’s clothes being once bitten by a mad dog went 
mad ; and so on. It should seem that this sort of stuff either came 
out from the head of a rather imaginative schoolboy, or, what is 
more probable, that it should have been aimed as a satire against the 
spicy tales usually related by travellers. What “ Don Quixote ” was 
to romances of chivalry, that, we are inclined to believe, was 
Baron Munchausen ” to books of travel. 

Among other instances of innocent imposture ” ( if such a con- 
tradiction in terms be permissible) we may mention cases of 
writers whose object was not so much to delude people but only to 
practise fun on them and raise a cheerful laugh at the detection. 
Mr. W. J. Long in his Outlines of A nierican Literature cites the 
instance of the famous writer Washington Irving whose Knicker- 
bocker History"* was a playful literary fraud on the public. Having 
come across one Dr. Mitchell’s rather grandiloquent work — Pic- 
ture of New York,** Irving resolved with the help of his brotlier 
Peter to burlesque it and begin right up from tlie creation of the 
world. He tliereupon professed to have discovered the notes of a 
learned Dutch antiquarian, Diedrich Knickerbocker, who had left 
an unpaid board bill behind him. Irving advertised in the papers for 
the missing man ( who of course never existed ) and then announced 
to the public tliat he would himself publish the manuscript of the 
antiquarian, the proceeds going partly to the defraying of the bill. 
This literary hoax created quite a sensation, yet nobody was any 
the worse for the joke. 

Sometimes a writer attempting an absolutely novel theme is so 
overpowered by lack of self-confidence as to let the people know 
that he is only editing a certain work that happened to fall into his 
bands. Our distinguished scholar, Mr. F. W. Bain, ex-Principal of 
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the Deccan College, will ever be remembered, among other things, 
for his delightful Hindu tales, light as gossamer, soft as the eider- 
down and woven from such stuff as dreams are made on. Who 
would ever wish to get out of that dreamland of love and romance, 
that cloudcuckootown where youth and beauty exercise their peren- 
nial charm, and ** where the virgins are soft as the roses they 
twine ’’ ? In the introduction to his “ Digit of the Moon ’’ Mr. Bain 
refers to an old Maratha Brahmin of Poona, dying of the plague 
and handing him over his precious manuscript for publication. For 
a long time Mr. Bain pretended that he was merely translating into 
English the stories written by the Brahmin ; and so sound was his 
scholarship in Hindu literature, mythology and religion that the 
delusion continued to beguile people for years. It was then dis- 
covered that Mr. Bain, working with a mind saturated in Hindu 
lore, was wholly its author. Mr. Bain himself says in the introduc- 
tion to his Substance of a Dream ” — “ But who writes them ? I 
cannot tell. They come to me, one by one, suddenly, like a flash of 
lightning all together ; I see them in the air before me, like a little 
Bayeux tapestry, complete from end to end, and write them down 
hardly lifting the pen from the paper, straight off *from the 
manuscript.’ Who can tell ? They may be all but so many reminis- 
cences of a former birth.” Here 'from the manuscript’ must mean the 
manuscript of the English author’s own invention and not that of the 
Maratha Brahmin, who proved to be as illusory as the heroes 
of Mr. Bain’s own stories, vanishing into thin air at the final 
approach of Shanker and Parvati. But why write these tales, so 
tender and yet so passionate, so romantic and yet so wise, and 
attribute them to an imaginary Brahmin ? Was this done with 
a view to deceive the public ? Assuredly not : for a man would stoop 
to deception only when lie finds it to his own advantage. But here 
the case was just the reverse. Our interpretation of the matter is 
that this was a piece of “ innocent imposture,” either due to Mr. 
Bain’s diffidence in triumphing in the field of Sanskrit lore, or his 
genuine humility in passing off as a mere translator when he was 
actually the original author of the work. 

When authors write in a foreign language or attempt an exotic 
theme which is to be embodied in foreign forms and imageries, it 
seems natural for them to conceal their identity till they are sure 
of success. Such writers either command a glorious triumph 
or court a ridiculous failure, and fear of the latter consequence 
compels them to remain concealed till they are tolerably sure of 
success. Dr. Sir Muhammad IqbSl in his Urdu Introduction to his 
beautiful Persian poetical work — the '' Payam e Mashriq ” — traces 
the influence of Goethe’s " West Eastern Ditvan ” on subsequent 



LITERARY IMPOSTURE 


29 


German writers, among whom he cites the case of Friedrich Martin 
Von Bodenstedt, who stayed in Tiflis and acquired a wonderful 
mastery over the Persian language. In 1851 Bodenstedt published 
a German work called “ The Poems of Mirza Schaffy,” which is 
thoroughly oriental in form and colouring. The volume met with 
such vast success that in a short time it ran through 160 editions. 
Bodenstedt, who is also responsible for his excellent versions of 
Hafiz and Omar Khayyam, had so skilfully assimilated the spirit 
of Persian poetry that, according to Sir Muhammad Iqbdl, the 
poems of the imaginary Mirza Schaffy were long believed to be the 
translation of some real Persian poet. If this is deception, it is 
certainly an innocent one, for Mirza Schaffy never existed outside 
the German writer’s imagination. If however a great Persian poet 
of that name had actually existed, Bodenstedt might have been 
blamed for deceiving the public by passing off his own poems under 
the cloak of an eminent personality. The case of Haring, the 
German Scott, stands on a different level. Haring imitated Scott 
and passed off his imitations as actual translations. So clever was 
his deceit ( for deceit it was pure and simple ) that, as Mr. J. G. 
Robertson observes in his “ Literature of Germany," one of these 
imitations was actually translated into English and presented to the 
English public in all good faith as a hitherto unknown romance by 
W. Scott 1 This was indeed going too far ; Scott is no denizen 
of the cloudland of the writer’s fancy as Mirza Schaffy was, and 
cleverness does not deserve the name if it lapses into deception. 

Another incident of “innocent imposture”, celebrated in 
English literature, is associated with the great name of Thomas 
Carlyle, who, with an ingenuity reminding us strikingly of Washing- 
ton Irving and Mr. Bciin, explained the origin of his “ Sartor 
Resartus ” by a quizzical little story which was as false as it was 
interesting. Carlyle gave out that a German Professor named 
Teufelsdrockh had written a work called “ Die Klieder ” (the cloth- 
ing), which was brought over to England by one Herr Heuschrecke. 
Carlyle found the book in an entirely confused state and promised 
to re-edit the work, which was named by him “The book re- 
edited ” or “ The tailor re-patched ” (Sartor Resartus). It was one 
of his early yet ambitious works, and the autlior was neither sure 
of his own success nor of the popularity of his views. He conse- 
quently thought it safe to get up an eccentric German bookworm of 
a Professor and father all his philosophy and satire on him. The 
disguise was not difficult to penetrate ; TeufelsdrSckh was none 
else but Carlyle and the work remains a spiritual autobiography of 
the whimsical sage of Chelsea. It is easy to be satiric when we are 
enveloped in anonymity or wear a fantastic mask- Hamlet knew 
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his business, and realised that the darts of his invective would work 
a deadly effect on his victims when discharged under the convenient 
pretence of mental derangement. Works like Utopia Gulli-^ 
vet's Travels " Erewkon " etc., aim to deceive none but enlighten 
many by the wisdom that peers beneath the capricious surface. 
There is no attempt at deception, for instance, in Goldsmith's 
'' Citizen of the World " and Montesquieu's '' Lettres Persanes ", 
because they are books purporting to be written not by their 
authors but by a Chinaman and a Persian. It is rather a humor- 
ous and effective endeavour to see ourselves as others see us, for the 
follies and foibles of our society are more evident to foreigners tlian 
to the most captious of our own critics. 

We have now tried to discuss what is literary fraud, what is 
prompted by pure love of mischief, what is “ innocent imposture ", 
as well as who are the minor offenders and who its hardened crimi- 
nals. The border-line between innocence and guilt in this depart- 
ment is very faint, and the same instance may be condemned as 
guilty by the one and let off as innocent by the other. Who can 
say, for instance, whether Chatterton, after winning success as 
Rowley, had not a mind to reveal his own identity as did Mr. 
F. W. Bain ? We must not also forget the adequate limits and res- 
traint with which this question should be considered. It would be 
puritanical to object to anonymous and pseudonymous literature on 
the ground that the former savours of suppressio vert and the latter 
of suggestio falsi. There is nothing better than plain unvarnished 
truth, but if one chooses to remain unknown, it would be hypercriti- 
cally unjust to tear the veil of anonymity and drag tlie unwilling 
author into limelight. The question of literary imposture is closely 
associated with that of plagiarism, the art " of passing off 
others' property as one's own but the subject is wide enough to 
claim independent treatment by itself. 

The one noteworthy feature most apparent in these forgers and 
fraudulent writers is their extreme dexterity, their subtlety of in- 
vention and their shifts and devices when they get into trouble. All 
great rogues are men of brains, and it is owing to their cleverness 
alone that we are inclined to overlook, though never to justify, 
their misdeeds. When Virgil was condemned by his friends for 
pilfering too freely from Homer, he challenged all to do so if they 
could, because, said he, it is easier to rob Hercules of his club than 
Homer of a single verse : and indeed both courage and cleverness 
are required to attain even a short-lived fame in literary imposture. 
The capacious memory and wonderful powers of invention of Psal- 
manazar, the subtlety and dexterity of the Ireland father and son, 
and the marvellous attainments and knowledge of Mediaevalism 
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displayed by Chatterton, must extort our admiration even when we 
feel that such great endowments were worthy of a far better 
cause. But all wrong-doers forget that in the long run dishonesty 
entails greater worries and taxes the human energies far more 
than can ever be done through an upright straight-forward course 
of action. Chatterton. as Sir Edmund Gosse observed, would have 
proved worthy in the fullness of time to occupy that seat on Par- 
nassus that Milton held : such a person could have easily rivalled 
the glories of Keats, if only he had given up the thought of hum- 
bugging the world with his Rowley papers. If Psalmanazar had 
the ability to invent a whole sham civilization of a strange and 
foreign place in all its minutest particulars, with far less trouble 
could he have given us the “ Canterbury Tales ” in prose or created 
the Waverley series for the edification of his grateful readers. But 
this was not to be. Haunted by an evil destiny, they failed to turn 
their undoubted abilities to the best advantage even to themselves, 
and a deluded public has at last given them the treatment they 
deserve. Unless the world is to go to wreck and ruin, brilliance 
must ever yield to honesty and art to morality, for an ounce of 
truth outbalances a thousand pounds of falsehood, however daintily 
dressed or elegantly tricked out. There is no downfall so over- 
whelmingly deplorable as that of a highly intellectual man perver- 
sely choosing to tread the easy descent to Avemus, the return 
frtwn which, as fabled by ancient mythologists, is difficult in the 
extreme. Intellectual incompetence is preferable to moral bank- 
ruptcy ; better to rot unknown than to rise like the rocket in the 
atmosphere of falsehood and then fall like the stick into well-merit- 
ed obloquy and oblivion. The subject of literary imposture must 
tlierefore form a regrettable chapter in the world of letters, indi- 
cating the disastrous consequences of misdirected genius. 

Firoze C. Davar 



APABHRAM^A METRES 

1. Broadly speaking there are two main varieties of Indian 
metre (I) Sanskrta or the refined and (II) Prakrta or the popular. 
In the former Varna or a letter plays an important part while in 
the latter Matra or the metrical moment is the more important 
factor. 

2. The Vedic metres which represent an earlier stage of the 
Sanskrta metres are as a rule Varna or Aksara Vrttas. All that is 
principally required in them is a certain number of Varnas or 
Aksaras in a line of a given metre; the quantity of these Varnas 
does not matter ; i. c., in theory they may all of them be eitlier short 
or long though in practice the poets show a tendency to employ 
short or long letters at particular places in a metrical line thus 
unconsciously producing iambic or trochaic rhythm. On the other 
hand, the classical Sanskrta metres which were evolved out of the 
Vedic ones, require not only a definite number of letters in a metri- 
cal line but also a definite quantity of each of these letters. W riters 
on metre generally classify these metres according to tlie number 
of letters which they contain in each of their lines. Specific names 
like Ukta, Atyukta &c., are given to metres containing one, two or 
more letters in a line. Thus a metre containing 26 letters in a line 
is technically called Utkrti. Under each of these heads several 
metres are furtlier given which though they contain the same 
number of letters in a line, show nevertheless a different arrange- 
ment of short and long syllables in each case. It is obvious that 
each one of these main varieties is capable of yielding a definite 
number of sub-varieties by means of permutation. This definite 
number is technically called Saihkhya and the method of finding it 
out is usually given in older works on metre ; cf. e. g. V. J. S. in 
JBBRAS 1932, p. 10 ; Hemacandra, Cchandonu^ana, p. 49a, line 
11 ff. From these numerous sub-varieties, however, only a few must 
have been actually used by poets and these alone came into pro- 
minence getting specific names like Malini, Upajati &c. for themselves. 
It is indeed in this manner that the later i. e. classical Sanskrta 
metres originated from the earlier Vedic ones. Their essential 
characteristic is still the same, namely the prominence of Varpas or 
the syllables, but the great freedom of the Vedic metres naturally 
disappeared owing to tlie plentiful restrictions regarding the 
quantity of tire letters to be empolyed. 
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3. As opposed to these, the Prakrta or the popular metres 
were Matravrttas fj^m the very beginning. The earliest among these 
is evidently the Gatha which in its Sanskrta garb is called the Arya. 

In these metres, the number of Matras alone is what is important. 
The letters may be short or long according to the convenience and 
inclination of the poet. A short letter represents one Matra while 
a long one represents two as a rule. Sometimes, however, even a 
long letter ( more usually ^ or ) is made to represent only one 
Matra. The Matravrttas on the whole afford greater freedom to 
the poet than the Aksaravrttas and appear to be more suitable for 
singing. In singing, keeping of time is very important and keeping 
of time is possible only with Matras and not with the letters, since 
a letter does not represent a uniform unit. It is probably for these* 
two reasons that the Matravrttas found favour with the Prakrta 
poets who in the early days of Prakrta poetry were evidently drawn 
from the masses. Music is a popular art and it is clear from the 
Sanskrta dramas that Arya or Gathii which is the most ancient of 
Matravrttas was usually used for the song which was to be sung 
by the Natl at the beginning. The Glranas and the 6ailusas who 
formed the dramatic companies were popular Prakrta poets when- 
ever tlicy were poets at all, and probably composed these songs 
though in later days they may have been composed by the drama- 
tists themselves. Any how popular metres t. metres which were 
composed by uneducated bards for the amusement and enlighten- 
ment of the masses to which they belonged seem to have been musi- 
cal from very ancient days. 

4, Priikrta metres, though 1 have called them popular, were 
not entirely controlled and developed by the popular poets in all 
the stages of their development. When the Prakrtas became the 
literary and classical languages, even the learned Pandits composed 
in them and it is perhaps for this reason that many Pnikrta metres * 
of the middle ages are not musical. They were invented and 
employed by the Pandits for literary purposes. But as we come 
down to Apabhraiii^a Poetry which for the greater part appears to 
have been written jor the masses though not always by the popular 
bards, it becomes increasingly evident to us how the metres were' 
intended to be sung to the accompaniment of a musical instrument 
which usually was a hand-drum. In many of them the beat of the 
drum which occurs after a definite period of time which is marked 
by a particular number of Matras, can be easily perceived as soon 
as we begin to sing them. Thus, for example, when we begin to 
sing the Pajjhatika metre which is so vastly employed for narrative 
Apabhraiiisa poetry we are unconsciously inclined to keep tlie time 
by giving the beat after every 8 Matras. 
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5. Among the Apabhraiii^a metres there are also some which 
were undoubtedly employed for a dance. The Rasa Krida or the 

' Garba dance is a very ancient thing at least in Northern India. In 
this dance, time is kept witli the help of two small wooden sticks 
called '' Tipari.’’ The strokes of these Tiparis guiding the rhythmic 
movements of the dancers are easily perceived while we sing some 
^ of the Apabhraihsa metres. The Ghatta, which generally is em- 
ployed in narrative poetry for the sake of variety appears to be 
the pioneer of all such dance metres, the most characteristic and 
important among which is the Madanagrha, where the sudden turn 
which the dancers take at a particular stage becomes quite evident 
when the metre is sung. 

6. In order to bring out these points clearly, I intend to 
discuss, in the following paragraphs, the principal Apabhram^a 
metres by analysing and arranging the contents of the Prakrta 
Pihgala and the Cchandahkosa of Ratnatekhara. Both the treatises 
treat mainly of the Apabhramsa metres and are composed for the 
most part in the Apabhrahi^a language. Prakrta Pihgala is publish- 
ed in the Kavyamala series and also in the Bibliotheca Indica. My 
references are to the latter edition which, by the bye, contains 
three good commentaries. Cchandahkosa on the other hand is not 
yet published though its mss. are available in many libraries. I am 
publishing it for the first time in the Appendix from three good 
mss. The curious relationship between the Prakrta Pihgala and 
the Cchandahkosa which I shall discuss below is the chief reason 
why I have selected these two works for my purpose. Both appear 
to have been composed towards the close of the 14th century A. D., 
but the Cchandahkosa is perhaps tlie earlier of the two. The author 
of this small but important work is Ratnasekhara, pupil of Vajra- 
sena and the successor of Hematilakasuri of the Nagpuriya Tapa 
Gaccha. According to a Pattavali, he was born in Sam. 1372 ( cf. 
M. D. Desai's “ Jaina Gurjara Kavio II p. 759 ). His 6npalacaritra 
composed in Sarii. 1428 and his Gunasthana-Kramaroha composed 
in Sarh. 1447 are published in the Devachand Lalbhai Pustakoddhar 
Fund Series, Bombay. His literary activities are thus to be ascrib- 
ed to the second half of the 14th century of the Christian Era. 

7. It is true that in the following discussion I am leaving out 
of consideration the very large number of the Apabhramsa metres 
given by Hemacandra in Chs. V-VII of his CchandonuSasana. I have 
done this because 1 have formed an impression from Hemacandra’s 
pedantic treatment of his subject that his discussion of these metres 
represents rather the theory than the practice of the Apabhrariisa 
poets regarding them. This impression is further strengthened by 
a comparison between the CchandonuSasana and the Kavidarpapa 
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which latter is a younger contemporary of the former. But I 
reserve the discussion of this point for my introductory remarks to 
the edition of Kavidarpana which will be brought out soon. 

8. The Prakrta Pingala (PP.) in its first chapter, with which 
alone we are concerned, defines 40 principal Matravtttas with 
their sub-divisions. The first among them is the Gatha, which is 
followed by Doha the most ancient Apabhrainsa metre after the 
Matra, and others. Cchandahkosa, (CK.) is a small treatise contain- 
ing 74 stanzas, the first three of which are introductory and explain 
short and long letters as also the eight Aksaraganas. The next 
eight stanzas define and illustrate the eight Varnavrttas which are 
made with each one of these Aksaraganas singly. It should be 
noted that the Varnavrttas, when employed in Prakrta and Apa- 
bhramsa poetry, enjoy its characteristic freedom, for very often two 
or even three short letters which are to be quickly pronounced are 
substituted for a long one and this practice is sanctioned even by 
PP. 1. 5, When considered from the point of view of a Matra v^tta, 
the first four of these are of the Padcikulaka type containing 16 
Matras in each of their four lines, while the last three are of the 
Madanavatara type containing 20 Matras in a line. The fifth which 
illustrates a Nagana is a peculiar metre which has only 9 letters and 
also 9 Matras in a Pada. It is called Bahula. The Matravrttas proper 
begin with v. 12, though the author defines five metres even among 
these which are really Varnavrttas. These are Somakanta and 
Pancacamara Naraca (CK. 14-15), Dumila (CK. 16), Mehanl (CK. 44) 
and Pramanika (CK. 46). Excluding the Giitha the author gives 30 
real Matnivrttas the last of which is the Padmavati (CK. 50). In 
vv. 51-70 the Gatha and its sub divisions are defined and illustrated, 
the same stanza containing both the definition and the illustration, 
while the last four stanzas explain the two Pratyayas /. e., Saiiikhya 
and the Laghugurukriya. 

9. We thus see that excluding the Gritlni, PP. defines 40 Matra- 
vrttas, while the CK. defines only 30. Among these 15 only are 
common and in this manner both together define 55 metres in all. 
The language used for the definition and illustration of them is the 
Apabhrainsa and the natural conclusion to be drawn from this is that 
they are all Apabhraiiisa metres. In PP. tlie definition and the 
illustration are given in separate stanzas while in CK. they are 
given in the same stanza. 

10. For the sake of convenience, I shall discuss these 55 
metres under tlie following four heads :--(l) Siima Vrttas, fe. metres 
having similar lines of equal length. These may be further divided 
into [a) Dvipadi or metres of two lines, (b) Catuspadi or metres of 
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four lines, and (c) Satpadi or metres of six lines ; (2) Ardhasama 
Vfttas, i.e. metres consisting of two equal and similar parts, which 
however, are made of dissimilar lines. These may be sub-divided 
into (a) Catuspadi, (b) Satpadi and (c) Dvada^apadl or the metres of 
12 lines ; (3) Samkirna or the mixed Vrttas which are made by the 
mixture of two entirely different metres ; and (4) Pragathika or the 
strophic metres which are formed by the combination of stanzas in 
two different metres. 

11. PP. and CK. togetlier define 27 Samavrttas in all. Among 
them there are only four Dvipadls, namely (1) " Ullalaka ”, PP. 118, (2) 
"^iksa” PP. 158 (3) " Mala ” PP. 161 and (4) "Khanja” PP. 164. Ullalaka 
is a very important metre. It seems to be very commonly employed by 
the bards and the name Ullalaka was given to it by them (cf. Hema- 
candra, p. 43, line 19). Two main varieties of this metre are given 
by Hemacandra and the author of Kavidarparia. They are Kuhikuma 
and Karpura. The former contains 27 and the latter 28 Matras in 
each of the two lines. In botli, the Yati appears after the 15th 
Matra, so that the line is practically divided into two parts, one 
consisting of 15 Matras occurring before the Yati or the Caesura 
and the other containing 12 or 13 Matras according as it is Kum- 
kuma or Karpura and coming after it. Both CK. and PP. seem to 
treat this as a very well-known metre. CK. mentions it twice in 
connection with the two strophic metres i.e., Satpada (CK. 12) and 
Rasakula (CK. 29) but does not define it independently anywhere. 
PP. also does not define it as an independent metre but gives its 
metrical formula while explaining the strophic Satpada, of which 
Ullala forms the concluding part. In the stanza (PP. 118) under 
question no varieties or the metre nor tlieir names are mentioned. 
T le definition given is lat of the Karpura which has 28 Matras in 
a line. The first pari is made with three Caturmatras and one 
1 rimatra, while the latter with a Sanmatra, a Caturmatra and a 
Trimatra, the two parts thus containing respectively 15 and 13 
Matras. The pause after the 15th Matra is indeed not mentioned 
by PP. though it appears to be well established by the practice of the 
bards. It is, of course, explicitly mentioned by Hemacandra and 
the author of Kavidarpapa. The two allusions of CK. are similarly 
to the Karpiira and not to the Ku tkuma. This fact perhaps shows 
that Karpura was the most gener al type of the Ullala and Kutiikuma 
was merely a variation of it. Twenty-five varieties of the Karpura 
are possible according as it contains from 8 to 56 shori letters in 
each of its lines. The first of these 'containing 8 short letters and 
the rest long is called Baha and the remaining 24 varieties which 
have other names are made by the addition of two short letters in 
succession in the place of one long letter which is drojiped. Hems- 
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candra refers to these varieties as mentioned by some but does not 
consider them as very important and therefore neglects them. 

12. A striking use of the term Ullala— Ullalaka, however, is 
made in a stanza which defines the Kundalika metre and which occurs 
in both CK. (31) and PP. (146) with slight but very significant changes. 
Kundalika is a strophic metre and consists of a Doha coupled with 
what is called an Ullala but is, in fact, a Kavya consisting of four 
lines, each containing 24 Matras. The actual words of the defini- 
tion in CK. are : — 

‘Doha cchandu ji padhama padhi kavvaha addha nirutta 

'Tam Kundaliya buha munahu Ullalai samjutta.’ 

The commentator of CK. considers this Ullala to be a metre of 
four lines containing 24 Matras each. He remarks ; — “Ullalakena 
Saiiriavatimatramayena samyuktam.’ He, however, does not explain 
how the words “kavvaha addha nirutta’ in the definition are to be 
interpreted. The tliree commentators of PP. explain the term 
' ullalai samjutta ’ in the following manner : — (l) Sampurna Dohaiva 
prathamardham, Kavyacchandas sampurnam parardham padacat- 
ugtayadadhikapadasya Ullilasanjna — ’ [The complete Doha (forms) 
the former half and tlie complete Kavya (constitutes) the latter half ; 
Ullala is the name of tlie (two) padas or lines which come after the 
(first) four lines].’ (2) Ullalanam Ullalah, katipayavarnanam 
paravvtya pathanam (Ullala is springing up, i.e., the pronunciation of 
a few letters after turning back i-e., for second time). (3) Ullalah 
padavfttis (Ullala is the repetition of words or letters). It will be 
observed tliat tlie first of these describes tlie last two lines of the 
metre only as the Ullala but at the same time admits that the 
metre is made up of a Doha and a Kavya only. This would mean 
that the last two lines of a Kavya are here called tlie Ullala. The 
explanation is obviously unsatisfactory. The otlier two commenta- 
tors on the other hand, do not take the word Ullala in the sense of 
a metre of that name. According to them it means alliteration. 
Though this interpretation is very artificial, I think it is surely the 
most acceptable one. CK. uses tlie word Ullala in a similar sense 
again, in the definition of Kuridalini (CK. 38) 

Padhiupa padhama Gaha purao padhiSna kavvapayajuyalam i 

Ull^aya sanfiuttam Kupdalinl hoi suniruttam H 

Even here the commentator takes the word to mean a metre of 96 
Matras ; but this is not convincing. Tlie word ' Kavvapayajuyalam ’ 
makes it very doubtful. ' Ullalayasamjutta ’ is merely an adjective 
of ‘ Kawapayajuyala ’ which latter is to be actually ‘ recited ’ and 
hence forms part of the Kundalinl. ‘ Ullala ’ thus is something which 
belongs to Kavva and cannot therefore be regarded as the name of a 
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metre. * Kawapayajuyala * is to be taken in the sense of ' Kavvapa- 
yajuyala-juyala ’ i e., a pair of the pairs of the lines of 'Kavya * as 
indeed is admitted by the commentator in the following words 
' Kavyasya Satpadapeksaya padacatustayasyapi padayugalasajfia \ 
The commentator must be understood either to take the word 
'' Kavva ” in the sense of an ordinary ' poem * or the words ' Kavva " 
and ' Ullala ’ as synonyms. His explanation, however, in either 
case is certainly not correct. No such Ullala is known to exist 
nor is the Kavya called Ullala by any writer on Metrics. The fact 
seems to be that the original writer of the stanzas in question has 
employed tlie word Ullala rather loosely in the sense of alliteration. 
Ratna^ekhara borrowed the stanzas without any vaiiation. PP. 
also borrowed it from the same source as CK., mdking a slight but 
significant change by the insertion of Pingala’s name into it. The 
original writer of the stanza might have been an Apabhraihsa poet, 
perhaps Arjuna or Gosala. The other two stanzas ( CK. 12, 29 ) 
where the ordinary Ullala is mentioned are from Gosala’s pen. But 
we shall discuss this point later on. 

13, The remaining three Dvipadls i. c, 6iksa, Malii and Khan- 
ja are defined only in PP. ; CK. does not mention them. None of 
these three, however, can be strictly called a Matrav^tta. In a pure 
Matravrtta, there are no restrictions regarding the quantity o^* 
number of the letters employed, the only thing required being the 
separateness of the various Matraganas. This separateness is to be 
maintained by not allowing a long letter to represent the two 
Matras belonging to two different Matraganas. This means that 
the last Matra of an earlier Gana must not be combined with the 
first Matra of a succeeding Gana into a long letter, for then the two 
Ganas cannot be felt or pronounced separately. In short, a long 
letter must not be employed at the junction of two Matraganas. 
This is the only negative rule with regard to the letters which re- 
quires to be observed in a pure Matravrtta. Otherwise any number 
and any kind of letters i e., short or long can be used to form the 
individual Matraganas. 

14, Considered from this point of view, all the three metres 
are not pure Matnivrttas since there are many restrictions in them 
with regard to the letters which are to be employed for forming the 
different Matraganas. Thus in ^^iksa ( PP. 161) the first line is to be 
made with six Dvijaganas (i.e, a Caturmatra Gana where four short 
letters are used to represent the four Matras ) followed by Jagapa 
(ISl), while the second, with seven Dvijaganas followed by a Jagana. 
In Mala ( PP. 164 ), the first line is made with nine Dvijagapas fol- 
lowed by Ragana ( SIS ) and a Karna ( I e,, a Caturmatra in which 
the four Matras are represented by two long letters) at the end and 
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the second line is the second line of the ordinary Gatha metre. Strict 
ly speaking both these are Visama Vrttas and for the sake of 
mere convenience are discussed here. Khahja (PP. 158) on the 
other hand is a Samav^tta and each of its two lines contains nine 
Dvijaganas followed by a Ragana. 

15. Coming next to the Catuspadls, we shall first take up those 
among them that are pure Matravrttas as described above. Only 
six such metres are given by PP. and CK. together. Four of these 
are given by CK. alone one by PP. alone and only one is common. 
The first and the shortest among these is the Vijayaka ( CK. 19 ). 
Each of its Padas is made up of only 8 Matras. No special Matra- 
ganas are prescribed. The second is Ekavcdi (CK. 47 ) ; it has 10 
Matras in each of its four Padas and they are to be made up by 
using two Pancamatra Ganas. A long letter, therefore, must not 
be used to represent the 5th and the 6th Matras together in this 
metre. It is the same as the Kaminimohana or Madanavatara but 
only half of it in length. The 3rd is Laghucaftispadl ( CK. 40 ). Its 
line contains 15 Matras, the last five of which are to be represented 
by a Pancamatra Gana. No special Ganas are prescribed for the 
first ten Matras. According to the rule explained above, this 
means that the tenth and the eleventh Matras must not be combined 
into a long letter, and there are no restrictions regarding the use 
of short or long letters for the first ten Matras. The fourth is the 
Padakulaka ( PP. 129 ). Its Pada contains 16 Matras without any 
restrictions concerning either the Matraganas or the letters. The 
fifth is the Dvipadi ( CK. 35 ; PP. 152 ) ; its line contains 28 Matras 
arranged in the Ganas of 6, 4, 4, 4, 4, 4, and 2 Matras or accord- 
ing to PP. of 6, 4, 4, 4, 4 and 6 Matras respectively. It appears 
that the practice of the bards had sanctioned that the last two 
Matras must be represented by a long letter and this is actually 
mentioned in PP. 154 though no trace of it is found in the earlier 
definition ( /. e. v. 152 ) and also in that of CK. That is why the 
metre is mentioned here by me. The sixth and the longest metre 
of this type is the Catmpadi ( CK, 37 ). Its line contains 30 Matras 
made up by the employment of seven Caturmatras and one Dvimat- 
ra. This is different from another Catu?padi ( PP. 97 ) which is of 
the same length but whose lines are really made up of three shorter 
lines, and which, therefore, is treated under the Dvadasapadis. Even 
here the commentator says tliat the last Dvimatra must consist of a 
long letter ( Dvikalam gururupam kriyate ) but the text itself does 
not say anything like it. 

16. Although the pure Matravtttas allow a greater freedom 
to tlie i)oets in their composition when compared with the Varna 
Vfttas, yet they lack in the charming rhythm which is produced by 
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the introduction of long and short letters in particular places or at 
definite intervals. The Varnavrttas which afford such rhythm are 
nevertheless very exacting and did not find any great favour with 
the Prakrta poets whose Muse sought an unfettered expression of 
thought and did not like to be dictated to, though of course it 
produced its own peculiar rhytlim. The Prakrta poets generally 
adopted the Matravrttas for their purpose and produced their indi- 
vidual rhythm in their own peculiar way. When such a rhythm 
was generally employed by well known poets of great merit owing 
to its attractiveness, it was usually imitated by others and in course 
of time came to be regarded as compulsory. Thus it is why the 
employment of short or long letters in particular places of a Matra 
Vrtta to represent a particular Matragana is not only recommended 
but prescribed by writers on Prakrta Metre in their definitions. 
All such rules have naturally to be regarded as based upon the 
general practice of the Prakrta poets. 

17. It is easy to understand how on account of this tendency 
to have a fixed rhythm, almost all Matravrttas came to have a 
definite kind of letters at definite places in them. Sixteen such 
metres of four lines are defined by CK. and PP. together. Tlie 
' shortest among them is the Madhubhara (PP. 175) with 8 Matras in 
each line. Out of the two Catunnatras which are to be employed in a 
line of this metre, the second must always be a Payodhara (ISI) 
with its two middle Matras represented by a long letter. In reality 
Madhubhara is a half Pajjhatika i. e. is equal to two lines of it (see 
below). The second metre of this kind is the Dlpaka (PP. 181). Its 
line contains 10 Matras like that of the Ekavali (see para. 15) but 
they are made i p by employing a Catunnatra, a Pailcamatra and a 
short letter at the end. As a matter of fact Dipaka and Ekavali 
seem to be the same and are equal to a half Madanavatara, which 
latter is a well-known and popular Apabhrarhsa metre commonly 
employed in narrative poetry. It is not actually defined by PP., but 
CK. defines it under the name of Kaminlmoliana (CK. 10) and 
mentions it while defining the strophic metres Candrayana and 
Candrayahi. The next is the Abfiira metre (PP. 177) with 11 Matras 
in its line, the last four of which must by represented by a Payodhara 
(ISI). Hakali (PP.172) comes next with its line of 14 Matras made 
up by employing three Caturmatras and a long letter at the end. 
The three Caturmatras may be of any type except those that are 
made with two long letters or with a long letter in the middle. The 
remaimng three varieties which can therefore be employed are those 
that are formed with a long letter at the beginning or at the end 
and those tliat contain all short letters. The fifth, sixth, seventh, 
eighth and ninth metres of this kind are PajjhaiUta (CK. 36 ; PP.125) 
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Malati (CK.49), A4Ua (CK41; PP.127) MadUa (CK.41) and Simhdvaloka 
(PP.183) each containing 16 Matras in its line. Of these Pajjhatika 
is only a doubled Madhubhara as we saw above. As in Madhubhara, 
even here the last Caturmatra must be a Payodhara (ISl); the other 
three may be of any type. The 16 Matras in the line of Malati 
must be made up by using Trimatra or Pahcamatra Ganas only, each 
of which must naturally contain at least one short letter. Thus there 
must be at least four short letters in each line. This metre at first 
looks like a pure Matnivrtta but it is really not so since it contains a 
restriction regarding the least number of short letters which it must 
contain in its line. In the case of Adilfi and Madila which too contain 
16 Matras in their lines made up of four Caturmatnis like PajjhaUka, 
there are similar restrictions. None of the Caturmatras must be a 
Payodhara (ISl) and the last two Matras of the last Gana must al- 
ways be represented by two short letters. When all the lines have a 
common rhyme, this metre is called Adila but when the third and the 
fourth lines have a different rhyme, it is called Madilfi. In 
Sirhhavaloka, on the other hand, the four Caturmatras in each line 
must be either of the Vipra (1111) or of the Sagana (Sll) type. 
This means that in a line, not more than four long letters must be 
employed. The tenth metre of this class is the Plavaiigama 
(PP.186-188) with its line containing 21 Matras which are to be made 
up by using at the beginning, a Sanmatra commencing with a long 
letter, followed by two Sanmatras of any type and a Trimatra 
with a long letter at the end. Thus the important condition in this 
metre apart from the separateness of the Matraganas, is that 
there must be a long letter both at the beginning and at the 
end, the latter being preceded by a short letter. The eleventh 
isAbKdnaka (CK. 17) which also has 21 Matras in a line like the 
Plavaiigama but they are made up by employing any kind of 
Matraganas except the Pancamatra Ganas. The last Matra (last 
three Matras according to the commentator) again must be re- 
presented by a short letter. The condition regarding the avoidance 
of Paficamatrika Gana seems to refer in particular to the Ragana 
type which consists of two long letters with a short one between 
them (SIS), since tliis Gana alone is studiously avoided in the 
example. The twelfth is Hlra (PP.199) witli 23 Matras in a line. 
These are made up by using three S^^niatras followed by a Pafica- 
matraof the Ragana type (SIS) at the end. Each of the three 
$arimatras again must be made up of a long letter followed by four 
short ones (Sllll). Thus there must be five long letters and thirteen 
short ones in every line. The thirteenth is Kavya (PP.109, CK. 31,38) 
variously called Rola (PP.91), Rodaka(CK. 13), Vastu (CK.13, PP.115) 
and RasSkula (Com. on CK.13). It would seem as if PP. regarded 

F 
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Rola and Kavya as two distinct metres but on a closer observation it 
will be found that this is not a fact. According to PP.91, a line of 
Rola must contain at least 2 short letters (since it may contain not 
more than 11 long letters) and no special Matraganas are prescribed 
for it while in a Kavya (PP.109), the particular Matragarias are 
stated. They are 6,4, 4,4 and 6 i.e. two Sanmatras at either end with 
three Caturmatras in the middle. The second of these tliree Catur- 
matras must be either a Jagapa (ISl) or a Vipragana (1111). Thus 
ultimately even like Rola, a line of Kavya must contain at least two 
short letters (namely those of the Jagana in the third place). Both 
again may contain all short letters. Hence but for the Matraganas 
the two metres seem to be wholly identical. As a matter of fact 
CK.12,13 defines Rodaka with almost the same Matragapas but 
without the restrictions concerning the tliird Gapa and seems to 
regard Kavya as the same as Rodaka in v. 31 and v. 38. The 
fourteenth is Gagamitka (PP.149) with its line of 25 Matras which 
however, must be represented by 20 letters. Of these naturally 5 
will be long and 15 short. The first Gana must be a Caturmatra 
[ which means that a long letter must not be used to represent the 
4th and the 5th Matra as seen above. This rule is not followed in 
the third line of the illustration (PP.151) according to the reading 
adopted in the text, but the reading indicated in the footnote is quite 
all right J and the last letter must be long and must be preceded by 
a short one. The fifteenth is Gtta (CK. 18 ) also called Harigtia 
(PP.191). Its line contains 28 Matras. The first, third, fourtli and 
fifth Ganas must be Pancamatras of any kind ; the second must be a 
Sapmatra and the last two Matras of every line must be represented 
by a long letter. The peculiarity of this metre is tliat the 5th, 12th 
19th and 26th Matras in each line must be represented by a short letter 
wliile the remaining Matras may be represented by tlie use of short 
or long letters according to convenience. This is secured by the 
restrictions laid down above. The metre is a song metre which is 
sung in tlie Dlpacandi Tala where the beat of the drum occurs after 
every seven Matnis since the Tala consists of 7 Matras. In one 
line, therefore, we shall get four strokes and between any two 
strokes we sliall have seven Matras. These seven Matras may be 
represented in any manner but it is always necessary to employ at 
least one short letter. Tlie most convenient place for this short 
letter is the third Matra after the beat or the stroke. And since tlie 
first beat in this metre occurs on the third Matra, the first short 
letter will naturally occur at the 5th Matra. To preserve harmony, 
it must occur at regular intervals which is naturally of seven Matras. 
This is why there must be at least four short letters in every line, 
separated from each other by a distance of seven Matras. Tlie last 
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and the sixteenth metre of the restricted type of the Catu^padls is 
the Dandaka (CK.30). Its line contains 32 Matras made up by 
employing 8 Caturmatras. No special restrictions are laid down in 
the text but in practice there appear to be some restrictions ; for the 
Dapdaka is conceived as a doubled Pajjhatika or a quadrupled 
Madhubhara. The even Caturmatras (/. e., the 2nd, 4th &c.,) are for 
this reason generally of the Payodhara type (ISl). 

18. All these CatuspadI metres of the mixed and pure type 
have another kind of rhythm in addition to the one which is produced 
by the introduction of short and long letters at certain places. This 
second rhythm is produced in a peculiar way by the mere avoidance 
of a long letter representing two successive Matras at a particular 
place in a line. Thus in a line of the Madhubhara metre it will be 
observed that the 2nd and the 3rd Matras are never combined into a 
long letter ; in that of a Pajjhatika, the 2nd and the 3rd as also the 
10th and the 11th Matras cannot be so combined. This rule though 
not expressly mentioned in most cases is nevertheless invariably 
observed and is indicative of the fact that these metres were sung 
to the accompaniment of a sounding hand-drum which was beaten at 
regular intervals. Such intervals can be marked by Matras alone and 
not by letters and since a beat of the drum cannot be made to ac- 
company the second of the two Matras represented by a long letter, 
it is clear that the Matras on which the beats of the drum occur 
must begin a new letter whether shorter long and cannot be combined 
into a long letter along with those Matras which precede them 
immediately. Usually the interval between the two beats of the 
drum is of 8 Matras as most metres are sung in the Dhuraali Tala 
which is the commonest of all Talas and consists of 8 Matras or 
their multiples. There are some metres, however, which are sung 
in otlier Talas which consist of 5, 6 or 7 Matras and are called 
Jhampa, Dadara and Dipacandl respectively. Then the interval 
between the two beats will naturally be of 5, 6, or 7 Miitras. The 
first beat may occur on the 1st or the 3rd Matra according to the 
practice of the singer though in certain cases a clear preference is 
shown for the 3rd, by the position of the Yati and the Yamaka. If 
after the last stroke or beat, a sufficient number of Matriis required 
for the particular Tala are not found in the song itself, so as to 
bring the first beat in tlie next line at its proper time and thus to 
ensure the continued narration and music, tlien a pause of the neces- 
sary number of Matras must be introduced at the end of every line 
since otherwise the whole Tala will be disturbed. A concrete 
exanysle will make this point clear. The Hakali metre is sung in 
the Tala of 8 Matras. The first beat occurs on the first Matra ; 
the next naturally on tlie 9th. A line contains only 14 Matras. 
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Hence the third beat ( which is the first of the next line and comes 
on its 1st Matra ) will occur after an interval of 6 Matras instead 
of 8 and the whole scheme will be disturbed. In order to avoid 
this, a pause of 2 Matras must be introduced at the end of each 
line, thus to ensure the required interval of 8 Matras. 

19. It will thus be seen, that in song metres there will be 
required another kind of Ganas, in addition to the ordinary Matra- 

/ ganas. These additional Ganas may be called Talaganas since they 
are requird for the preservation of the Tala. A Talagana consists 
of as many Matras as occur between the two beats of tlie drum. 
The separateness of these Talaganas has to be maintained like that 
of tire ordinary Matragapas. Thus the last Matra of an earlier 
Talagana cannot be combined into a long letter along with the first 
Matra of a later one, or in other words, as said above, the Matras 
on which the beat occurs i. e., with which a new Talagana begins, 
must begin a new letter whetlier short or long. In short, a long 
letter must be avoided at the junction of two Talagapas. The 
Matras within the Talagana may be made up in any way but when a 
Talagana consists of an odd number of Matras ( e. g., 5 or 7 ) it 
must contain at least one short letter and the position of this letter 
is generally the 3rd Matra ( sometimes also the 5tli or the 7th ) of 
the Talagana ( See above, the remarks on thj Gjta or Harigita ). 
Ekavali ( CK. 47 ), Dipaka ( PP. 181 ) and JhullanV{ PP. 156 ) are aU 
sung in the Tala of 5 Matras ; in the first two the 5th Matra of the 
Talagana which consists of 5 Matras, is represented by a short letter 
while in the last, the short letter stands in the place of the 3rd 
Matra. 

20. Among the six pure Catuspadis, Vijayaka, Laghucatu^padi, 
Padakula and Catu?padl are sung in the Tala of 8 Matras, the first 
beat being on the first Matra. There is a pause of 1 Matra in 
Laghucatuspadi and of 2 Matras in CatuspadI at the end of each 
line. Ekavali like the Madanavatara is sung in the Tala of 5 (or 
10 ) Matras, the first beat being on the 3rd Matra or even on the 
1st ; but the Tala of Dvipadi is doubtful. Coming next to the mixed 
Catuspadi metres, Madhubhara, Abhira, Hakali, Pajjhatika, A^ila, 
Madila, Malati, Simhavaloka, Abhanaka, Plavahgama, Rodaka or 
Kavya and Dandaka are all sung in the Tala of 8 Matras, the first 
beat occurring on the 1st Matra except in the case of Madhubhara, 
Pajjhatika, Simhavaloka and Daud^l^A, where the tendency is 
evidently to have it on the 3rd. In the case of Abhira, Hakali, 
Abhanaka and Plavahgama, there will be a pause of 1, 2, 3 and 3 
Matras respectively at the end of a line. Dipaka like Ekavali is 
sung in the Tala of 5 ( or 10 ) Matras, Hira in that of 6 Matras and 
Qlta or Harigita in that of 7 Matras. The Tala of Ga^anahka 
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again is doubtful like that of the Dvipadl. In Hira, the first beat is 
on the first Matra while in Ekavali, Dlpaka and Gita it appears to 
be on the third. 

21. Among the Samavrttas defined by CK. and PP. there is 
only one with six lines and it is Rasika ( PP. 86 ). Its line contains 
11 Matras all represented by short letters. Thus we have 4 Dvipadis, 

22 Catu^padls and 1 Satpadi among the Samavrttas. 

22. Before going to the Ardhasamavrttas, it will be convenient 
here to take up the only two metres which are formed by a mixture 
of Doha and Gatha, and which, tlierefore, cannot be properly called 
either Sama or Ardhasama Vrttas. Both these are defined by CK. 
alone: PP. does not seem to know them. The first is Veralu 
(CK. 33), tlie first three lines of which are those of a regular 
Doha and the last one is the last line of the Gatha containing 15 
Matras. The second is Cudamani (CK. 48 ) ; its first half is equival- 
ent to tlie first half of a Doha while the second is the same as the 
latter half of a Gatha. Both these are striking combinations and 
show the great popularity of the Gatha and the Doha among the 
Prakrta poets. Gatlia is rightly the Prakjta and Doha the “ 
Apabhram^a metre but their happy combination seems to have been 
the work of those Apabhrarhia poets who were well-versed in 
Prakrta literature and tlierefore could not altogether forget their 
favourite Gatha. I naturally mean that they were probably invent- 
ed by those Jain Monk-Pandits who in later centuries wrote their 
poems in the ApabhramSa language. 

23. There are 19 Ardhasama Vrttas defined by CK. and PP. 
together. Six of these are Catuspadis, four are Satpadls and nine 
are Dvada^apadls. The most important among the six Catuspadis is 
the Doha (CK. 21, PP. 78) which is the earliest and the most popular 
among the Apabhram^a metres after Matra. The metre is also found 
in vernacular poetry particularly in Hindi. Its odd lines contain 13 
Matras while the even ones contain only 11. When 5 MatrSs more 
are added to the even lines of the Doha it is called Culika { CK. 26, 
PP. 167) and when 10 more are added to these same lines it 
becomes Upacttlika ( CK. 27 ). In the same manner, when 2 more 
Matras are added to its odd lines, the Doha is called Udgathaka ( is it 
Uddohaka? CK. 28;). Heraacandra (p. 42a, line 3) calls it 
Madanavilasa, while Kavidarpana says it is Sandohaka. An invert- 
ed Doha is called Sora^ha ( CK. 25, PP. 170 ) ; its odd lines contain 
only 11 Matras while the even lines have 13. The additional feature 
of this metre is that its 1st and 3rd lines also are rhymed like the 
2nd and the 4th. The name appears to be significant as it probably 
indicates that this metre t. e., inverted Doha with the double Yamaka 
originated in Sauilist>^a and was very popidar with its baixls. The 
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sixth metre of this type is Besara ( CK. 20 ). It is, however, slightly 
different from the rest. In the case of the first five metres, t. e. the 
Doha and its four derivatives, the 1st and the 3rd as also tlie 2nd 
and the 4th lines are similar but in the Besara metre the 1st and the 
2nd lines are similar and so are the 3rd and the 4th. They are also 
rhymed. The first two lines contain 16 Matras each while the last 
two contain 15 each. 

24. The next main division of the Ardhasama metres is the 
Satpadi. Under this head I intend to discuss four metres namely 
Ghatta (CK. 43, PP. 99), Ghattananda (PP. 102), JhuUatta (PP. 156) 
and Caubola ( pp. 131 ). All of them are treated by PP. as metres 
of two lines except the Caubola which is regarded by him as a 
metre of four lines. CK. on the other hand treats the Ghatta as a 
metre of four lines. It appears that opinion was divided as to 
whether the Ghatta should be regarded as a Dvipadl or a CatuspadI 
or a Satpadi. Ghatta indeed is a general name given to either a 
Dvipadl or a CatuspadI or a Satpadi according to Hemacandra, p. 
43a, line 14 ff.; but whether the particular tjrpe of Ghatta mentioned 
by CK. and PP. is to be treated as a Dvipadi or otherwise is the 
question. PP. defines this variety as a metre of two lines, each con- 
taining 31 Matras made up by employing 7 Caturmatras followed by 
three Matras more, all represented by short letters. In each line 
there is the Yati first after 10 Matr.-is and then after 8 Matras. The 
first part of the 10 Matras is rhymed with the second part of 8 
Matras in both lines, the third part of tlie first being at the same 
time rhymed with the third part of the other line. CK. on the other 
hand describes it as a metre of four lines, of which the first and the 
third contain 18 Matras each; while the second and the fourth have 
only 13 each. He does not mention the Yati after the 10th Matra 
in the odd lines though he seems to mean it, as is obvious from the 
rhyme of this part with the remaining one of 8 Matras which he 
employs like Pifigala. As a matter of fact, PP. also does not mention 
the Yamaha but he actually uses it both in the definition and in the 
illustration ( PP. 99, 101 ). Hemacandra mentions this same variety 
under the Dvipadis (p. 44a, line 5) but calls it ChhacJ<)ariika. He too 
like PP. mentions- the Yati but not the Yamaha which, however, he 
does not employ as PP. does. Kavidarpana, on the other hand, 
gives six varieties of Ghatta, each of which contains six lines. He 
thus treats it as a Satpadi. The variety in question also is mention- 
ed among these six. Its two halves are made up of three lines each 
which respectively contain 10, 8 and 13 Matras. The 1st and the 
2nd, the 4th and the 5th and the 3rd and the 6th are rhymed. 
Looking to the position of the Yati and the rhyme, I am personally 
inclined to follow Kavidarpapa and hence I have put the Ghatta 
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under the Satpadls. The other five varieties of Ghatta according to 
the Kavidarpana are those whose halves consist of three lines con- 
taining respectively, 12, 8, 13; 8, 8, 11; 10, 8, 11; 12, 8, 11; and 
12, 8, 12 Matras. The commentator of Kavidarpaija says that these 
six are merely illustrative ; there are many more varieties of the 
Ghatta. Ghattananda is regarded by me as a Satpadi for similar 
reasons. Each of its two halves is made up of three lines containing 
respectively, 11, 7 and 13 Matras. Caubola, which is regarded by 
PP. as a Catuspadi metre, must also be considered as a Satpadi hav- 
ing two halves each containing three lines of 8, 8 and 14 Matras on 
the same principle. Both Ghattananda and Caubola come under the 
Satpadi Ghatta according to the scheme of the commentator of 
Kavidarpana. ( Evam Saptadasakaladyaih SaptakalSntaih padaih 
tulyaili atulyaih tulyatulyaih vii tribhis tribhis baddhardhadvaya 
anekadha Ghatta ). Also cf. Hemacandra, p. 38a, line 16. Jhullana, 
which is treated by PP. as a Dvipadi must similarly be considered as a 
Satpadi. The three lines of each of its two halves contain 10, 10 and 
17 Matras respectively and thus it also comes under the Satpadi 
Ghatta mentioned above. It will be observed that in all the four 
cases, the peculiar rhyme of a Satpadi is employed (i. e., the rhyme 
of 1st and 2nd, 3rd and 4th and 5th and 6th Padas ; cf. Hemacandra, 
p. 38, b, line 9 ff.). 

25. All these four Satpadis are song metres and are sung in 
the Dhumali Tala of 8 Matras. No special Matraganas are laid 
down except in the case of tlie Ghatta and Ghattananda. But even 
there they appear to be neglected on the whole, the greater impor- 
tance being attached to the Talagarias ( see above para 19 ) as they 
are song metres. The first beat in the case of the Ghatta occurs 
on tlie 3rd Matra as in Pajjhatika, the 2nd on the 1st Matra of the 
second line, the 3rd on the 1st Matra of the third line and the 4th 
on the 9th Matra of the same line. The next beat will come again 
on the 3rd Matra of the 1st line of the second half securing in this 
manner a distance of 8 Matras between tlie last beat and this one, 
taking into account the pause of one Matni at the end of each half, 
which is necessary for this very purpose. It is in this manner that 
there always occurs the beat after 8 Matras and the narrative as 
also the music are not interrupted. This Ghatta is usually employ- 
ed at the end or even at the beginning of the Kadavas in tlie 
Apabhrariisa poems for the sake of variety and also for giving some 
breathing time to the singer ( cf. Hemacandra, p. 38a, line 13 ). 
The Ka4avas are generally composed in the Pajjhatika metre which 
is musically similar to Ghatta and hence the music is not disturbed 
though, variety is at the same time secured. That the first beat in 
Pajjhatika usually occurred on the 3rd Matra of each line ( see above 
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para 20 ) is further evident from the rule regarding the formation 
of its line found in some books like Kavidarpaua and Hemacandra, 
p. 26b, line 6 ff. According to this rule which is also mentioned by 
the commentator of CK. 36 (Atra pade pade Dvitlyacaturthaca- 
tuhkale eva jagano bhavati nanyatreti amnayah )• Out of the four 
Caturmatras in each line the 1st and the 3rd must not be a Jagapa 
( ISl ). This means that the 2nd and the 3rd Matr^ as also the 
10th and the 11th Matras must not be combined together into a long 
letter. For if they are so combined, the beat on the 3rd and the 
11th Matras will be disturbed as it cannot accompany the second of 
the two Matras represented by a long letter as said above. Caubola 
( 8, 8, 14X 2 ) is sung in the same Tala as the Ghatta but its 1st beat 
occurs on the 1st Matra instead of the 3rd. The 2nd beat occurs 
on the 1st Matra of the second line while the 3rd and the 4th occur 
on the 1st and the 9th Matras of the third line. At the end of the 
3rd and the 6tli lines, i. e. at the end of each half there is a pause 
of 2 Matr^ which would secure the usual distance of 8 Matras 
between the 4th beat of the preceding half and the initial beat of 
the succeeding half. The rhythm of Ghattananda (11, 7, 13X2) 
seems to be irregular. In Jhullana which is sung in the Jhampa 
■Tala, the distance between the two strokes or beats is of 5 (or 10 ) 
Matras and the first beat occurs on the 1st Matra. At the end of 
each half i. e. at the end of 3rd and 6th lines, there occurs a pause 
of three Matras to fill up the gap. This metre has descended down 
to Maratlii where it is called Jhampa. It is employed in older 
Marathi dramas to express an outburst of feeling in general. It is 
most suited to hasty and angry gestures and quick movements of 
the body. 

26. I have classified tlie next nine metres as the Dvida^a 
padis. They are treated as the Catu§padi Samavrttas both by CK. 
and PP. ; but the consideration of rhyme and Yati within the line 
has led me to the conclusion, as in tlie case of Ghatta, that each 
single line of all these metres is actually made up of three shorter 
ones. They all appear like a doubled Ghatta and are to be sung in 
exactly the same manner. The first beat occurs in all of them on 
the 3rd Matra and the next beats occur regularly after an interval 
of 8 Matras, taking the help of the pause at the end of every line, 
wherever necessary. The first among these nine metres is the 
Catuspadi ( PP. 97 ) also called Hakkd ( CK. 45 ). Each of its four 
Padas is made up of three shorter lines containing 10, 8 and 12 
Matras respectively. There is a pause of 2 Matras at the end of 
each Pada. The second is MarahcdXa ( PP. 208 ) ; each of its four 
P^as consists of three lines containing 10, 8 and 11 Matras. There 
is a pause of 3 MStras at the end of a Pida. The next six metres 
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are very similar to each otlier. The difference is only in very 
minor points and one is led to believe that they are but the different 
names of the same metre. The Padas of all these six metres are 
made up of three short lines containing 10, 8, and 14 Matras in 
order. There is no necessity of a pause at the end of a Pada in 
them. The first beat, of course, occurs on the 3rd Matra as in the 
case of the other DvadaSapadls as said above. The differences 
between them are as follows : — In Padniavatt ( CK. 50 ; PP. 144 ) 
there is no rhyme within the Pada but the avoidance of Jagapa 
among the 8 Caturmatras to be employed in each Pada is specially 
emphasised. This Jagana is of course impossible for the same 
reasons for which it is to be avoided in the Pajjhatika ( see above 
para 25 ). In Dandakala ( PP. 179 ) the Yati witliin the line is not 
mentioned but is surely intended as is evident from the Yamkka at 
that place. Botli Yamaka and Yati are mentioned witliin the line 
in the case of TribhangT ( PP. 194 ) as well as Durmila ( PP. 196 ). 
la. Jalaharatta (PP. 202 ) the Yati is mentioned but not the Yamaka ; 
while in the Lilavaii ( PP. 189 ) neither is mentioned though tlie 
Yati is very obviously intended. Furtlier in Jalaharana, all letters 
must be short while in Tribhahgi, the avoidance of Jagapa is also 
mentioned. An additional feature of this last metre is that its Pada 
appears to be made up of four short lines of '10, 8, 8 and 6 Matras 
instead of the usual three as is clear from an additional rhyme. 
The last and the ninth metre of this kind is the Madanagrha 
( PP. 205 ). It is the same as any one of the above-mentioned six, 
but witli an addition of further 8 Matras at the end of each Pada. 
It is as a matter of fact a SodaSapadi like Tribhafigi. It is this 
metre and in particular the additional Pada which at once reveals 
tlie fact that it was employed for a dance witli Tiparis. When the 
metre is sung we feel as if we see before us the sudden turns which 
the dancers take after every four beats, here strokes of the Tiparis. 
The other Dvada^apadis too make a strong impression that they ■ 
also were used for a dance with Tiparis. 

27. Tlie next great division is the strophic metres. PP. and 
CK. togetlier mention seven such metres. Strophic metres are not 
peculiar to Prakrta poetry. They are abundantly found in Vedic 
Literature and in a limited sense also in Classical Sanskrit In 
Vedk: Literature two stanzas in different metres are often combined 
to form a Pragatha while in classical Sanskrit two or more stanzas 
in the same tmtre are combined and are then called Yugmaka, 
Kulaka, Vite§aka &c. In Prakrta and Apabhramsa, particularly in 
the latter, again they are found in abundance. There is, however, 
some vital difference between the Vedic and tlie Prakrta strophes. 
In a Vedic strophe, two or tliree stanzas form only a metrical and 
o 
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not necessarily a syntactical unit, whereas in Prakrta they often 
form a syntactical unit as well. This means that a sentence is not 
completed in the first stanza but is often made to run into the 
second. The stanzas thus show a closer connection with each other 
and indicate that their origin was due as much to the necessity of 
finishing a sentence or a topic ( cf. J.B.B.RAS. 1929, p. 61^ V. 41 ) as 
to the idea of variety and ornamentation ; and this is quite in keep- 
ing with the all-round freedom enjoyed by the writers of popular 
Prakrta poetry. 

28. All these seven strophic metres are made by combining 
together any two of the most popular among tlie ApabhraihSa metres 
namely Ullala, Doha, Gatha, Abhanaka, Kavya, Matra, and Kamini- 
mohana or Madanavatara. We have noticed all these except Matra 
and Madanavatara. Matra seems to be a very old Apabhram^ 
metre since it was known to Virahamka ( see Vfttajatisamuccaya, 
JBBRAS. 1929,p.87) who describes four different varieties of it, i. e., 
Karahi. Madanika, Carunetrl and Rahuseni. The uneven Padas 
(for it is an Ardhasama metre and contains five Padas) of these 
respectively contain 13,14,15 and 16 Matras, the even ones having 
11,12,13 and 14. Hemacandra’s normal Matra is different. It contains 
16 Matras in the odd lines and 12 Matras in the even ones. He 
gives five more varieties derived from Matra but does not reckon 
them as the divisions of it They are Mattabalika, Mattamadhukarl 
Mattavilasinl, Mattakarini and Bahurupa. The uneven lines of these 
contain 14,16 or 17 Matras, while the even ones have eitlier 11,12 
or 13 Matras (cf. p. 36a, line 9 ff). Pifigala discusses this metre under 
Radda, and gives seven varieties of it. They are Karahi (13,11,13, 
11,13), Nanda (14,11,14,11,14), Mohini (19,11,19,11,19), Carusenx 
(15,11,15,11,15), Bhadra (15,12,15,12,15), Rajasena (15,12,15,ll,15]t 
and Talaiikinl (16,12,16,11,16). CK. also does not define the metre 
independently but only in connection with the strophic metre called 
Vastu or Radda and there too gives only one variety (i.c., Pingala’s 
Cirusen! containing 15,11,15,11 and 15 Matras in its five Padas). It 
is again curious to note how CK. calls this metre by the name 
Racjhaka and not Matra. From this great divergence of views 
regarding the formation of its lines, the metre appears to have 
enjoyed very great freedom. In ancient times it was probably a 
popular metre of the Apabhraih^ poets but in course of time seems 
to have been displaced by other metres like Doha. Virahanka knows 
indeed the Doha as an Apabhram^ metre since he composes its 
definition (IV.27) in that language but does not notice any varieties 
of it. When Pajjhatika and Doha came to tlie forefront with the 
development of Narrative poetry, the Matra, which is suited only to 
Lyrics, probably dwindled into insignificance owing to its five Uiies 
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which are a source of great inconvenience. The next metre which 
is not noticed so far but which is employed for a strophe is the 
Madanavatara or Kaminimohana as CK. calls it. It is a metre of four 
lines each containing 20 Matras made up by the employment of four 
Paficamatra Gapas. These Paflcamitra Ganas may be of any type but 
according to CK. 10 they should be of the Ragana type (SIS). Really 
speaking, all the so-called Varnavrttas which CK. 9-11 describe are 
of this tsrpe. For the Madanavatara, cf. Heraacandra, p. 33b, line 
2 S. and Gathalak 5 ana ( Annals B.O.R.I. Vol. 14, p.27) v. 78. In the 
latter place it is also called Candranana. 

29. To come back to the strophic metres, a Doha combined 
with a Kavya (see para 17) gives rise to the Kundalika (CK. 31, 
PP. 146) while a Gatha and a Kavya are combined to form a 
Kutufalirii ( CK. 38 ). Similarly a Doha combined with a Kamini- 
mohana or Madanavatara is called Candrayana (CK. 32) while a 
Gatha combined with the same metre gives rise to Candrdyam 
(CK. 39). It is to be noted that a Doha gives a masculine while the 
Gatha a feminine name to the same strophe. An Abhanaka (CK.17) 
or a Plavahgama (PP. 186) i.e., a metre of four lines each containing 
21 Matras (with a Yati after the lltli Matra, which seems to be 
intended) when coupled with an Ullala becomes the Rasakula (CK.29) 
while a Kavya followed by the same Ullala is called the Satpada 
(CK. 12 ; PP. 105). Lastly the Vastu or Raddd is formed by the 
combination of a Matra of any kind according to Hemacandra (p. 36 
b, line 15 ff.) with a Doha or its derivatives. VirahShka and PP. 
obviously agree with this (133-143) but CK. 34 mentions only one 
kind of hfetra for this purpose and that too without mentioning tlie 
name Matra. 

30. Having thus examined the 55 Apabhram^a metres described 
by CK. and PP. together we sliall now proceed to examine briefly 
the question of CK.'s authorship and its peculiar relationship with 
PP. In connection witli the former, it is worthy of note that CK. 
consists of two parts written in an entirely different style and lan- 
guage. The first part u., w. 5-50 is written in the Apabhram^a 
language and in a ratlier loose and popular style which is charac- 
terised by ornamental adjectives and words like ‘ Nirutta’, 'Tha', 
'Buhayana’, Jana’, ‘Mupa’, 'Jampa’, ‘Payampa’ and others. In 17 of 
ttese 46 stanzas, the names of older writers are mentioned ; thus 
Arjuna or Alhu as he was popularly called according to the commen- 
tator, is mentioned in 9 stanzas (10, 11, 15, 19, 27, 30, 34, 35 and 41), 
Gosala or GuUm in 6 ( 6, 12, 14, 18, 26 and 29) and Pihgala or the 
lord of th<S Nigas in 2 (4 and 45). There are again two allusions 
(w. 12 and 29) to the vain arrogance and ignorance of Sanskrta and ^ 
i*cSkrta Pandits who treat the Apabhramia Kavya with contempt. 
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Tlxe second part ». e., w. 1-4 and 51-74 on the other hand, is writ- 
ten in Prakvta and in a comparatively concise style. No authorities 
are mentioned nor are there any covert allusions to Sanskrta and 
Prakrta Pandits in tliis part. This difference in language and style 
may indeed be explained by saying that the author of CK. merely 
followed the example of the Great Hemacandra who in his Q:han- 
donuiSsana composes his illustrations of the metres in Sans- 
krta, Prakrta and Apabhraiii^a in those respective languages, and 
that tlie use of ornamental words and expressions was inevitable 
owing to the necessity of giving the illustration and the definition in 
one and the same stanza. But nevertheless such expressions as 
“Ajjuno Jampae” or ‘Alhu payampai’ or 'Gulhu payampai’ and the 
fact that tliese autliorities are mentioned in connection witli metres 
which are very common and can in no way be described as first 
invented or introduced or even made popular by these authorities 
are very striking. Even the references to the SK. and PK. Pandits 
and their arrogance is very strange when we remember that 
Ratnakkhara himself was a great Pandit of Sanskrta and Prakrta 
languages. From all these facts, it is therefore permissible to con- 
clude that most of these stanzas i.e., w. 5-50 were not composed by 
Ratna^khara but merely reproduced by him from earlier works. It 
is very probable that the stanzas containing the names of Alhu and 
Gulhu were entirely quoted from a work or works on metre com- 
posed by these bards who were well known as poets (cf. w. 12,27,30, 
35). On this hypotheses alone can we properly explain tlie expres- 
sions like ‘Ajjuno Jampae’, ‘Gosalena payasio’ &x:. In their own 
work on metre, these poets must have inserted their names in every 
definition, as, for example Pihgala does ; and when Ratna^khara 
reproduced them bodily in his own work, tlie names also appeared 
there. 

31. But in addition to these stanzas, which actually contain 
the names of either Alhu or Gulhu, there appear to be many more 
which also seem to have been reproduced by Ratnatekhara from 
older sources. That our hypotheses is correct at least in the matter 
of CK. 12 is borne out by an independent evidence. This verse 
contains the definition of the strophic metre called Satpada. It is 
almost wholly identical with PP. 107. There is, however, a signifi- 
cant change in the fourth line as occurring in PP. Instead of CK.’s 
‘Gulha Kavi erasa vuttau’ we get in PP. 'Sesakai Vatthu Nivuttau’. 
The evident deduction from this fact is that Ratna^ekhara merely 
reproduced the stanza as it was, from Gulha’s work, while PP. 
substituted his own name for that of Gulha and made it appear as 
though it were his own composition. It is on tlie other hand, impossi- 
ble to imagine that the verse was originally composed by PP. an;| 
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reproduced from him by Ratna^khara either directly or indirectly. 
For the verse contains a second definition of the Satpada, the first 
being given in v. 105, and is on that account regarded by one com- 
mentator (E. cf. page 185) as an interpolation. It is, therefore, pro- 
bable that it did not originally belong to Pingala’s text. But even 
supposing that it did, there is absolutely no reason why 
Ratna^khara should change the name Se^a to Gulha. Gulha is not 
Ratnatekhara’s own name nor is he in the habit of inserting his 
name in his composition like Pingala. There is thus a strong 
motive for changing the name on the part of PP. and not on that 
of CK. Further, to imagine that Gulha first appropriated the 
stanza from PP. by inserting his name and afterwards CK. merely 
reproduced it from him is very unsafe considering the state of the 
present text of PP. The conclusion, therefore, is forced upon us, 
that both CK. and PP. borrowed the stanza in question from Gulha’s 
work which thus must be supposed to have once existed. The same 
may be said with reference to CK. 16 which is identical with PP. II. 
208. In CK. the stanza does not contain any name but in PP. the 
name 'Faninda’ is obviously inserted on purpose. The stanza did 
not evidently belong either to Ratna^ekhara or to Pingala. Both 
borrowed it from some older writer probably from the same Gulha’s 
work, but PP. was anxious to pass it as his own and hence the inser- 
tion of the name 'Faninda’. Here the case against PP. is even 
stronger. If the stanza had been originally written by PP. and 
borrowed by CK. either directly or indirectly from him, there is 
absolutely no reason why the name 'Faninda’ in the original should 
have been dropped by the borrower; and if we assume that 
it was done intentionally can we imagine that the borrower 
was so foolish or unimaginative that he merely dropped the name 
and did not substitute his own name for it at the same time to 
make the plagiarisation complete ? Very similar indeed is the 
case of CK. 25 and CK. 31 which are practically indentical with 
PP. 170 and PP. 146 respectively. In CK. both the verses do not 
contain any name but in PP. they do contain the name of Pingala 
( Naaraa Pingala and Sukaididhabandhu i. e., Pingala according to 
Commentator ). Even here both seem to have borrowed from an 
older writer. CK. did it without any changes as he had no selfish 
motives, while PP. did make the necessary changes to pass off the 
verses as his own. There are two more stanzas i. e., CK. 46 and 
CX. 50 which bear a close verbal similarity to PP. II. 69 and 1. 144 
re^ctively. These also appear to be borrowed by both from an 
older source but here PP. has made no changes whatsoever to serve 
his selfish purpose. 

In 9(11 these cases I have assumed that both CI^. and PP, 
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borrowed the stanzas from older sources. But it is not impossible 
to maintain that those stanzas in CK. which do not bear any name 
were composed by RatnaSekhara himself and were borrowed from 
him by PP. The dates of CK. and PP. in its present form are indeed 
favourable for such an assumption; yet when the borrowing on 
the part of CK. is almost certain in the case of 15 sttmzas which 
contain the name of Alhu or Gulhu, it must be assumed as probable 
even in the remaining part, particularly when both are written in 
the same style. 

33. There are two more quotations in CK. They are from 
Pihgala and are very interesting. CK. 4 defines Somakanta ; its line 
contains 8 letters which are all long. The verse is, as shown above 
to be regarded as a quotation from Pingala but it is not found in its 
present text. On the other hand such a metre is called Viddjmn- 
mala by Pingala ( II. 66 ). The second stanza is CK. 45. It too is 
obviously a quotation from Pingala but is not found in the present 
text. It defines Hakka whose line contains 30 Matras divided into 
three parts of 10, 8 and 12 Matras. Such a metre is known to 
Pingala but he calls it CatU 9 padi ( PP. 97 ). Several conclusions can 
be drawn from the facts so far ascertained : — First that the text of 
Pingala which CK. had before it materially differed from tlie 
present one ; second, that Pingala was not regarded as a great 
authority on Prakrta metres at CK.’s time since only two stanzas 
are quoted from it and third that at CK.’s time there existed a work 
on the subject composed jointly (?) by Ariuna and Gosala both of 
whom were poets and obviously very popular ones. 

H. D. Velankar 


APPENDIX I. 

Cchandahko^ of Ratna^ekhara. 

The editon of Cchandahko^a is based upon three MSS. from the 
B. O. R. I., Poona. All the three contain the commentary by 
Candrakirti. The first (A) was copied in Sam. 1931 at Vikrampur 
in Marwar by Bhatta Gopikrspa from an older MS. dated Sam. 1624. 
The second (B) was copied in Sam. 1697 by Muni Mohana. The 
Third (C) was copied by Roycand in Sam. 1667. A ( No. 75 of 
1873-74) has 23 folios: B. (No. 448 of 1892-95) has 24, while C 
( No. 591 of 1884-86 ) has only 13. All of them are good MS$. 
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lH^cSIT WfS f^mnrft II 1 II 
jjERj^UT^mr ipsTTOT 

^ ^ I 

JRRrIT «o4fr^*i>i?id«F 

fs^ II ^ II 

^tiTO ^c«ri^ 5^ T^rap^ I 

^#3T jt ll ^ il 

JTIJTPJr 3# I ??5^ ^ttt 3 ^ I 
flwi qrfsasi^ i ^ ii v ii 

>l<lwl§ aft'olg I 5TRT ii^Mg I 

^O'^'TOW ^arroif i im =^fe ^ d<^i»ig ii 
§t*wi3Tr3w 553 I ^ 3^iw 2 r ^ 35 l^sri 
515^ Ilf 'T3% i^5n3 > S?FI II % 

OTWr fl dtoP 33 I 35 ?fl^|3 55|3 II 

335l%f3 TO 3 I 3p53Ti%^I3T^^5TOf^ II ''S t| 


^ II 
II 


qf qf 55| 3TO I q^t ari^ i 
rf^ ETO^ 33f 1 arq 3 TOf II i II 
5!f #TOT ^ TOte ^ I TO ’^l^ ^ ^ I 
3T3 ganrwart | jpiwtt 33?j3?l- n s 11 

TO ai55Eflf <^<iwi4^t| 4 I qlf q^ :qlT^ ;^ITO3 l 

?i5qs3M *rj?t#r i ars^ 5rqTT q n ftu i l^Vi im ® ii 

anSli 3|ti 3r«l«3vfii i 33,551 ^ flcft^r i 

ai5«#lf TOIf cFiqg anSlf I I13ITO af^ a% IM 1 II 

33 qfqfii i»tq3 to 33^11513 fti«if 

3Tq5q5«3W33« 3 ^ irftayTf I 
3^ anf^ ^ 3rR3^<*i?*y^y 
^ ait^ g^q>% f5T3 ii 
q r q^^BR r to? 5% ^srof yfty^ TOf i 
00131 33 3ft§ ^ w 9^ >1 'I II 


(l) of|3TO B ; ( 5| ) fqftaim B; < 5 ) oqwiTo A; (v) 153 # C; 
(* 1 ) 3 ^ A; (^) =qawft A; ^qgyil C; (o) qqiTilS B; (c) qqry f^yiR 
A;qqRT^R^ C; ( -^ ) gf%qiCTq C; (5°) ^63? A; (55) =q;j^ A; C; 
( 5R ) quo! A; (5?) SOT A; ( 5v ) qroir? A; ( 5^ ) gwmt A; ( 5^ ) A; 
( ^o A ( 5<: ) 5155 B; ( 5*5 ) A; ( ^o ) 8.(^5) 

^ A; ( qq ) qft# B, qfty C. 
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f ^ 'J? ?rf^ I 

^ gor 

^ inft' q^ 05 q^t II 11 
jRHiqR ^ im =qift*m aj^nrer 
iSi^«r4(?| 31W^ I 

5!f *r 3 ^ ^ 3 ^ trft# qft^ait 
•i<WHW q)^i%or fiipJt II iv II 

qtr qiT i cft^ ^5ri3Tt z^rarr 

%ffd ?i3it im srSr st^ l^janr 1 
§S5 ^ gq^ ^q<n<^w<l §#Rt 
;r[PHW 3^3^ JTliraft g II <1^ II 

qqRW ttl cT^^ =5nft: *idi 

*13 *Rftg «r *l55i^ 3J^ 5 % I 

qg 3Tir 5T ut^” ^ 3nf6r 

q* 3Wf MW qi^q q^'q sfl^ fi^rqft in^ 11 
jm p? ^nftqss 

Mft" 3n<qf I 

q^ qi^f % g|iir q®l| 

^ 3jtWj #1 qfpfe gM II 1 II 
3M^ to Mr 3rj| ^ 

TOpR TO ^3rc«r I 

3TJ 3(?»i5ftora 3rqJfggj3 iW%<q qqiftwt 

# tj| *f)3rj g^ giSiTO ^ jjrfeait in< 11 

Mre ^ I g<Rq4^ II 

cspwt^ 1 313^ qiilait II n II 
wfq qq wTO TO qitt«n( 

TOqi spi ^ ’tpi? I 

TOife TO? qng q^ 

^ ^ ^ Wt ang I1 1^0 II 


(^Jqfer? B;(q)=q^Tre B; (l)qifJr qftw A; nrq q%K C. (x) 

l^»TOI A; (^) the word is dropped in A. (q) ffqrq^ B;g|lT«rdC; 

( » ) qqM%q C} ( c ) cfj% A; ( t ) 3I1WI0I A; ( ^o ) A- # Aj ( U ( 

fiwqqfiir B; ( qrroqm B; ( b ; (u) i?i^ A; B; 
( ^*1 ) f^rwj B; C; ( W ) im A; C; ( ^» ) fTO B; gfpRTA; ( ^<: ) qg A; 

C|(^t)3fqqjgS3A;(qo)^B;(qi)g A;(?«)|#r®f A, 



APABHRAMSA METRES 


57 


I gJT tr!fn[5 TO II 

3I8^55W To ?rfir I e?r5i: ^ ii ’ll ii 
9n^ ^ ^ 1 TOift II 

5[t5r I ^ t TT ^w r fi II ’I’l II 
5i TO| q| I r1^ ?Wfl II 
?ipre ^ I 5^ SPiTg II II 

^TO3 ITO’J 3T% 'Rg > i^rsq^armf I 
3n*{;33 <n41wfvi I g 3rr»i5 ^ ii ii 
^ 31# I ^ I? II 

% Tf 3iu|f fir^T# I 31^ cft^ II ’ly, II 

5?l?r ^ g qspiT «# I TO to ii 

^ I? 5®if I ^ WT? URgtrir ii n 
^ ^ I S 3?3?Tfe TO I 

^ 9^ I 'Sgy<3|u|y^tl § 3N^ II II 

^r%TO TO 3rfi qsrrro i ii 

gs^ ^ TO# I ITt TOT% f^ II Re II 
TO g# ^ TOiR 

q^TO qtei# 5# 5!| ##2T i 
§# 3ft|' 5# jgfejr 

?r f 3TR#l iJri# ii 

cTi =qiTO# q# g?f q#? i 

TOiTO # 1 If 3!i^ II R^ II 

qq^ TO, q#T %T, 55|5#^ qs qr ^gq^RI 
■Ml-^iq q gs 3noi| qf3T?si^ q# 3 TT>|to I 

^iRCT TO %35rf5 fro m ^ s# 3i#tRT 5n#r 
0r#f qiql^ #0r rrft% q q# q^qf 3r# ii h 

qtfr q^ qfe I qisq? fIto ii 

?t j#qi g? TOf I TOT5!f^ II 
SaR^ #SJa 3iqqg33 
-<<iqi<W<j{q TO 5ft[^^ffTO R|3q|| | 

3HRS[ t3H 55^ ^ ^W53^ 

g fqfeqr ^ qw 3# qNt #r ii f i ii 


(0 ^ Pf B; (R) a?3 A; (?) =|feaTr? B; (v) gqf B;gg C; («^) jqfir B; 
W Rf C; (o) a(5fj% B; (e) C; (R) ^RFf B; (Ro) B; (RR) C; 

gqqqq A; (RR) fq B; (R?) piCl C; (Rv) 3#5rit- A; (RR) q^ B; ( Rq B; 
(^») p c ; (Re) qqqfTOo B; (RR) q?? B; (Ro) siqqj A; grnqq C; (rr) 
qewqRT^q B; (RR) pfto B; (R?) qqqq B; (RV) qf^ A; C. 

H 
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^ ^ ^ I ^ H 

3r>r4g?ii • ^ ii 

^ 'Hwr^'oiu 

q iT i» ft 'H>g« Tr ^ qrrfesnr i 
m ^ fsR^sn^ 

^ ^trfSlSTTT 11 II 

^fr ^1% '7^ I '% II 

gorf^ ^rar«r^ i ft ii U » 

feflf^ w q^ <T3 I ^T? ^ tRira II 
#r =q^ 55^ I FTC II 

gq;f^ arf^ h 3W ii 

^ ^ 3T^ 1 ^ II 

qoi^^iHjf f«r5 1 fwT^ ^m. ^ n ii 
q? q? ft? im 373^% gwig ^ 1%^ 

infi ST ajf^' ll[5nT 1 


^ q ^ g? 5 sq^ ar^^gfoi gq^ q;g[ 3 Tt || || 

qq qift 5 ^®rf| ?i#t% jm 
^irajp qg ^ ^ 3tq I 
^ 3 ef? qoif 

q^^ ^ ^ 35 g% II II 
q? q? ^ sj^fq^tsTTifi 
q 3 -^ sr qri an^ srw shr pg 313 ^ 1 
31^ qq? sflfit qrt^ ST gqfif^^r qqqr «t ^ 
^#tR:H3 3r% q?! I^fTT # =qs^Vn ^ II II 
qtoq q^q qi?r g^ajj qfewn q gq q q^q'rt 1 
y? 5 r«qg 3 ^ gf^ 11 

ft ^ q^ %WfRra 1^ 

«i ^ qra; qrq q g a:^ 1 
v-iaf<g q 4g ?! i^ftqft %3qf 
ft qqq 31% qi5 q^rai 11 \\ 


{\) ^Tm ^ A; C; (=f) qqqrg A; C; (?) *n%-q B; (y) qqMWtfnt B; 
(' 1 ) qqq B; (K) srtrTq B; («s) Sfra SW B, og ^ C; (c) q?Jj; ftq B} 
('^) qq qrft C; (?o) qj^ gpi^ B; (U) qsq B; (f,q) q^si^ ^ B; (??) 
q? q? ^ A; B; C; (* v) gqjtsif A; C; gqqn B; (?<^) ^qgirqr ^ B, (W) 
A; (?V9) STS? is dropped in Bj (?c) fqqq B, 



APABHRAM^A METRES 


59 


# q^JT Jirirart i 

g^art imr ii 

*m ar^ (^ ) fH 

^ ^ gi?Tq I 

qqft'offqtt'qt g^? qrfz^n^ 

5|jM% Tt^HFit ^ It II 

^ ^ I qqqq tqq^ q- ii 

qq^ rrai qq? qwfit i ^sgqaq^ ^ i^tqrf&r ii vo n 
^ 3iqqfi% ^ I 3#55 ^ I? ST ggjg? n 

5iq^ ^ 311^ (^g'l'ij'3'^'3 I qf^ ^ ^ afvMjl&i e^rl^ II -^'i || 
q^ aqg 3rqqf i gteq qqpj# II 

qsqq^ 3iqS& I wqqfe^ qfq m >1 K 

qq qsq qqrqq ^5 anqj i 
*m ar^R? ii 

1^ qqq qfT3 I 

m JTci qrafe q^ ii ii 
qsqFf ^ qt^Fft I m ^lIFft II 

3?FftqT ^ I qr qfrf% ^'t ii vv ii 
q^iqwift^q aiqqftsq gl^ aqqfe 'qrg 
amrqqi qrO q<5 q f^q r j) ! f^lwi® qq^ qig i 
3iS qfeq f3«^ qig q §3Hf {^i%r ^ (Jfart) 
gfq srf^lft- qqi PN^ q qq? f?Ng || vh ii 
qqifSt 8Tf arq^qq i sf gq: i^tcRT ii 
qqifSr jifi RT Fui I qnq^ sifitt u ii 
qftm qq ^ i gsf^ i 
^ qqq I gqrq^ ii ii 
goq>S!3 qfe i qwq?? qi^Fr i 

^mrtSf strt^FnTf qair qqqiFl sqFI II vc II 

3Tfit 51^1 =q3qq qgw < qqqi ^ ii 
qqaqq qqqfe i qr^t q giSi®q? ll '>t% il 
5tq qqqrqrft sFf sft qqqtiT qq m 
gqw qqqvs^gSt ?i?rr ^ i 


(S) qqiqq C; A; (^) ai^ftq B; (?) ar^t^l W B; 

(*i) WfJ|uftq)tui B; (^) ^ A; C; (V9) B; (i) qf^ B; (fli) B; 

(^®) ^CFft—A; B: C ll^rifr A; B; C; (W) qq B; (^5|) f^aquR B; 

(^^) q'sPRBi B; (u) B; {K<^} S^-B; {\%) qr A, C; (^«) q A; 
(U) Wq»Mi»uil A; B; (l<^) gq C. 



60 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Mpct 35^ ^rsrra? ^ ^ «i»i« ii 

^ ai5l^ ^ WiTW afr t 
qrii^# infrtT ii ii 

III?I5 ^ ^W; aiiFt 5^^ I 

5iwt ^ II II* 

qg q# 5W# ^ ^ I 

#5 jf 1 g^JTsir ii ii* 
Rw^it =513^ ^3Tt gftsit zf iii q^rf^ i 
^ iTJif^?t aiSHt ai# II ll* 

05^ q^K^qi^r ^Yuft 3n|in?i3Tt i 
^ ^ W<Wfr =q^ II II 

55=5# ^ ipir nt# ftPt# ## II 

54)551 55fe2|T t*?T IJFIf) JlfT II II 
II155T ?ri55T i# #Tr fT# cftPl# HRI I 
M) M IPU II II 

M m 5(w#j ^ 3r^ I 

#IT 53T 8TI^ Jrrqaqr ft? TrqTl II 'a.s II 
55i^3I5R I 

|iRI5RftR5^ gpnf =q5iPRH II HA II 

55=5# fsp#; ^ gn% IRTT I 

M^q^^l^5f 5R 5 5 g5^< ^f ^<^5^ q j^q - q<,|<4^^^| |1 ^ o || 

qaM^5 5 it# 5|ftliqn<!5c( fSm jfir touwg^q I 

1=50^ aiT^iT =5IT 5II 511 II II 
q^IR!^ qrqT W5WW3 ^ 555f^ I 
#% 5rr iir?ri^ 515 ^ 31 ) qc«n 11 ii 
#ir g®r q^ira^TSHTf qn^t tm 1 
51T f5p35ir ^nr ^ ^^rit 0^5ic5Tftr 11 ^ ^ ik- 
#iT ^ ^=qjc«Rr f 3^3% 1 
<{1^5f^’ TT 5 rT 5rr = 5^551 11 ii* 

3 # q #3 anpqfir lf3H.l 
gf^q55I Jiw «T% 511 qiir ^ 11 ^'a ii* 

^ afiTj 513#% f%3gr 35=15^55% 1 

511 w 3r#r ^ot gf|Rq55r 11 %% ii* 


( 5 ) 5iq55 B; ( * ) These verses are not foun4 in B; ( q ) Pl^5 n nt 1# 
A} ( 5 ) %fl">l A, 
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?!T gwr ^ 

5tT *n?j^ mf^sr^ t^prft^ra^TJj^^sqrf^srr ii ii * 
5ft% irara ?ft?r #l?r^ I 

«T ^ f OTrW»fest| T # »ri&RT snq^T H II ♦ 
^Pl^ *raT3Tt 3RSr I 
m ‘^g^SPfjr Piwq; ^ ii u * 
srra^ jramt ^i^Jirait nr^of^ 0 ^ 1 

^ ^ ^ qp^s ftf t t II 

<?t«rR3?^ iTJUiT I 

PlffOf ^Plf 31W<^<4 tPH^ II 'ii II 
^ f^FCI^FIT 55|9T1?^ 55|TO I 

JTciT spt q3fi#r 3^ II 'i’l II 
q?I%^ aioilf tr^ap I 

#>it# 3rpif mopmip II vi^ II 
fP qi^psprir ^ppwi^ a'-'IRi^ i ^ 1 
pf&pnt 5!P^55p5s|OI^PT^ gp#3ftf II 'iV II 
# PHTH'* H 


APPENDIX II. 

Brief Notes. 

{\) A letter preceding a conjunct containing ^ or f as 

its first syllable, ( '^ ) ^P^lp-^pSlPPI., i. e.4, ( ^ )3tPJT3P? = 32 years. 
( Vi ) rftp^p i. e 32. JmssnPT; sraR: P r <»ii( gTl 4 : ( ) 3Rfl*m, 80 matras. 

Pt«ftP^nT, i. e. 48. ( 1 o ) 31^ in the 3rd line stands for a long letter. 
( l^t ) ^ ppo-aril irf^: 3P f% aipflp i apnsRrep pt^- 

(^l<HI€dc«IWrilr!|«(3H-4HfJ|<^H.— Coin. ( 1 ^ ) ^^fipiPo-err^Rn^jpsp pippTo 
(l '\)<Pn?PT-PpI«PII: qpfpsmn: ‘There are four rests in a pada.’ — A; the four 
rests are the fours yatis. Pf prpE fp- 

Com. It should be noted that in the last line, the letters 3PT 
in ‘ ’ stand for a long letter required for the first 

Sagaiia. ( 1 m ) PPP? Plft4n5-P5l| aP% PPTR: SfPPT: ppfifp I 

‘9f5nf^ qi% qT% ar^ 5555 IP PP^^prarR: 1 ’—Com. jfH^ris a technical 
name given to ly matra; c.f. v. 73 below. Thus, 1 matra=| yoni. 

( * ) These verses are not found in B; ( t ) The words 
are not found in B, (\) ggR B; ( R ) ^iRPPrPTf B; 

(?) alter B;(y)^ b. 
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!in5IFl:-Coni. 


^ (?) ( fl'a— *n5rr: i.e. 15. (^«,) In thefirst 

four lines, the yati seems to be intended after the lltb matra. 


I ( ^ «T gsl^RSH, I 13?T «ro;=Ji3?TOif I 5 i. e. 

0!^: I {\<i) cJ^TT^VT^ HR — Com. Perhaps it is 

mm. (vl ) 53^ (?) (v^) fiTSlIl' ^:— com. 

( VV ) ‘ JI5I ^ ¥Rf^ SRt <TT^: H 

5ITf#rr sttht— C om. (ir'^) Hftwei = 16 Matras; 

3iH = a long letter ; gi^ = ‘ g l' ^^ I UNch ’ — Com- Hg 


^ ^ gTfTMTfo^cTH ?! — Com. The fourth line is difficult. 

The com. on it is:— ‘ R^>T ^ pi*. rlWT% f^: t3[351^ ’ 

( <^0 ) Out of the five kinds of Caturmatras only four are allowed, 
namely, ^ SS; ^55 IIS; SII and i%Jl IIII. qtrNT ISI is to be 
avoided. Last line is difficult. ( '^1— ) See Gathalaksana of — 
Nanditadhya, Annals, B. O. R L, Vol. XIV,^ 1 ff; where the subject is 
fully discussed. 
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(1) Short History 

We intend in this article to deal with the land, tenure well 
known in Bombay as “ Fazendari tenure ” the exact nature of which 
does not yet seem to be clearly understood, though it is unquestion- 
ably of long standing. It is not known how and when it originated. 
The history of the tenure, for all practical purposes is, however, 
well known from the date of Aungier’s Convention in 1672. From 
the history of the Mazagaon estate given by Mr. Vaidya in his 
Bombay City Land Revenue Act, (1931) Second Edition at p. 68 and 
sequel, the estate appears to have become vested in the East India 
Company somewhere in the middle of tlie 17tli century and subse- 
quently farmed out by the Collector of Bombay from towards the 
end of the 18th century. It is not necessary in this short article to 
enter into a detailed account and history of this tenure from its 
very commencement. It is enough to state, that it is a tenure 
closely connected and associated witli tlie Pension and Tax tenure 
and is said to be a sub-tenure between a private proprietor and his 
tenant. The tenant has a right to occupy the land on payment of 
rent to the landlord proprietor. It is interesting to note that 
according to the Gazetteer of Bombay City and Island (1909) 
Edition Volume II, pp. 338 to 340, cited in extenso by Mr. Vaidya ni 
his said book, at pp. 93-94, tliough this is a tenure distinct from tlie 
Pension and Tax tenure, it is classed as coming under the same and 
it is referred to by saying " closely associated with tlie Pension and 
Tax tenure is a kind of sub-tenure known as ‘ Fazendari tenure 
Mr. Dandekar in his book on Land tenures in the city, of Bombay 
and in the Presidency (1912) Edition, Vol. I, pp. 567-569, also refers 
to this tenure in precisely tlie same terms. The Collector’s records 
also do not recognise any such tenure as ' Fazendari tenure ’ under 
such name and no separate rent roll is kept therefor. It is, how- 
ever, merely classified under the leasehold tenure.” 

(2) Meaning of the words “ Fazendari ” and " Fazendar ” : — 

The Portuguese word “Fazenda” means an estate holder, a 
landlord or proprietor. The words “ Fazendar ” and " Fazendari ” 
are corruptions from tlie above Portuguese words. According to 
the meaning of the original Portuguese words “ Fazendari ” means 
an estate generally. But by custom it seems to have acquired a 
peculiar meaning. In the Bombay Gazetteer cited as stated before 
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by Mr. Vaidya in his said book at pp. 93-95, the Fazendari tenure 
is described in the following words : — “ Closely associated with the 
Pension and Tax tenure is a kind of sub-tenure known as 'Fazen- 
dari’. It is a sub-tenure between a private proprietor and his 
tenant. It is not known how and when it originated, but it is 
unquestionably of long standing. The owner of tlie leind under 
Government is known as the Fazendar. Land under this tenure 
was let for building purposes, without, in most cases, any formal 
agreement, and subject to a low annual ground rent. The earliest 
record of this tenure found in the Collector’s office is a report by 
the Veraadors dated the 14th December 1782. It runs as follows : — 
“ The rule and custom practised at tlie island are : — 

(a) That the owners of the oarts cannot break or remove any 
house in their oarts, unless the owner of the house has given just 
cause to or any ways causing damage to the oart or its owner. 

(b) That no owners or possessors of the houses can sell their 
houses to any strange purchaser without a special permission of the 
oart’s owner and should he, the owner, choose to buy the house, he 
is to have preference at a moderate rate according to the time and 
value or at an intrinsic valuation at the time. 

(c) That no persons living in another person’s oart can on any 
account let out their houses to any improper or indecent people any 
way detrimental or sccuidalous to the owner of the oart or the 
neighbourhood and on their, the owners of tlie house, acting so, the 
owners of the oart may thereby order the house to be removed, but 
the house must not exceed the value of Rs. 500. 

(d) That no persons in another person’s oart can take any 
further ground for their houses’ use or open any new passages 
without the owner’s permission previously obtained nor can they 
pretend, should there be bamboo or mud-walled houses, to make 
them of chunam and stone or to rebuild them witli timbers without 
the owner’s permission. 

(e) When any person builds a house in another person’s oart, 
they make no other agreement with the owner, but that of paying 
annually the usual ground rent thereof or as they may have settled 
betwixt them and to live quiet and peaceably without giving the 
least trouble, determent or any scandal to the owner of the oart or 

neighbourhood or causing any trouble damage to the 

owner.” 

“ But long prescription appears to have changed the nature of 
this tenure altogether. It was a popular idea with some of the old 
native proprietors tliat the Fazendar, although he could on no 
account evict liis tenant while his building was standing had a 
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reversionary right to his land as soon as it was either pulled down 
or destroyed by fire or otlier natural causes/' 

The earliest and leading case reported on the subject is the 
case of Doe Dem Dorabji Bishop of Bombay (1848) Perry's 
Oriental cases, p. 498 in which Perry C. J., held that the true mean- 
ing of Fazendari land was, land not belonging to Government. This 
was an action of ejectment to recover a portion of vacant ground 
at Sonapur which had been formerly occupied by a house bought by 
the Bishop of Bombay for religious purposes in 1843, for the sum 
of Rs. 1,250, subject to the payment of Rs. 8 per annum to a person 
called the Fazendar, who was the lessor of the plaintiff. The Bishop 
pulled down these two houses with a view to erecting a school or 
other building connected with some religious society. The lessor of 
the plaintiff viz, the Fazendar of the soil had purchased his Fazendari 
right in 1838. Upon the Bishop proceeding to rebuild the house 
without having obtained the permission of the lessor, as Fazendar, 
the latter claimed a right as such to eject him, and recover posses- 
sion, now that the building, which formerly stood upon it, had been 
pulled down, and accordingly, duly served the defendant with a 
notice to quit. The defendant having failed to comply with the 
requisitions of the plaintiff, the plaintiff brought the present action 
on the ground, that the Bishop had no right to rebuild after he had 
received a notice to quit from the Fazendar. It was contended on 
behalf of the plaintiff, that the payment of rent by the holders of 
the houses raised a presumption that they were merely tenants 
from year to year, and that the landlord had consequently a right 
to determine their tenancy at any time upon giving them half a 
year's notice to quit, or, secondly, that according to a general under- 
standing which had acquired the force of a custom in this island, the 
term, which the owners of the houses had in the land, on which the 
houses stood, was to be measured by the duration of the houses 
themselves, and that the tenant had no right to make such repairs 
as amounted to a renovation of the house, without the license of the 
Fazendar, which he might either grant or withhold at his pleasure. 
The defendant, on the other hand, contended that he had a right to 
erect other buildings on the land and to hold tlie same in perpetuity 
upon continuing to pay to the fazendar the yearly rent which was 
paid by the former owners of the houses which had been removed 
or that at the most, the lessor of the plaintiff could only demand a 
reasonable increase in the rent, or a reasonable fine for permission 
to rebuild, but that he had no right to resume possession of the 
land. 


It was held by Perry C. J., Yardley J. dissenting that a Fazen- 
dar, who had no other title to tlie land than the receipt of a small 
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quit rent, was not entitled to eject the tenant on the latter's pulling 
down his house and rebuilding the same without permission. Perry 
C.J., delivering judgment, in connection witli the origin of the tenure 
and the relation created by virtue thereof between the parties con- 
cerned said at pp. 504 and 505 : '‘The origin of the relation between 
Fazendars and house-holders, where the possession is ancient, and 
no proofs of a contract are forthcoming, is altogether unknown. 
Whether the Fazendars were the original owners of the soil, or 
mere cultivators and farmers holding of other persons, such as the 
Jesuits, and religious houses, once existing in Bombay ; whether the 
house occupiers have encroached upon the Fazendars, and have 
turned their permissive right to occupy into an indefeasible right, 
on certain conditions like the copy-holders and tenants of the 
Northern manors in England: or, whether the Fazendars have 
encroached upon the Government, and usurped the right to claim the 
Government assessment from the tenants, it is by no means easy to 
say. I believe that occasionally the one state of facts has occurred, 
occasionally the other. From what we know of the state of the 
island at the time of the cession, (of Bombay by the Portuguese to 
the British Government in the year 1662) it was occupied by only a 
few thousand souls, 10,000 according to Dr. Fryer who visited the 
island in 1671, and who then found the population much increased 
by a mixture of people from the neighbouring countries, most of 
them fugitives and vagabonds. The soil of the island, except in the 
portions built over in the Native town, Mahim, and Mazagon, was 
swampy, or covered by the sea in the low portion of the island, or 
barren uncultivated ridges in the remainder. 

Judging from analogy in other parts of India, such uncultivated 
ground would belong to Government, not to private individuals. The 
terms "Fazenda" is not significant in any oriental tongue, and is 
plainly derivable from the Portuguese word "Fazendeiro," which, in 
Vieyra's Dictionary is Englished "a cultivator, a tiller, a husband- 
man," and never seems to be used to designate a proprietor ; and it 
does not appear that the Portuguese law contains any trace of a 
tenure similar to that called Fazendari in Bombay. The system 
therefore, in all probability, has grown up in this island during the 
last 200 years by much usurpation on either side ; and as in all 
cases of usurpation, which by long efflux of time has given birth to a 
right, the extent of the respective rights which have arisen must be 
measured by the actual usage which has taken place." (The learned 
Chief Justice then referred to the evidence of the plaintiff's witnesses 
and after remarking that, not one of them was able to adduce an 
instance in which, a Fazendar had exerted the right, which they all 
said, he possessed, of turning out the occupant of a substantial house 
which had been enjoyed time immemorially and then went on to explain 
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the true meaning of the expression "Fazendari land” and observed at 
p. 505 of the report: — "The true meaning of the expression Fazendary 
land is land not belonging to Government. The classification has its 
origin entirely in the mode in which the Government assessment is 
made. A different rate of tax, pension, or assessment, is applicable 
to Government land and to Fazendary land, and the accounts are 
kept distinct. But in this distinction the Government have not sought, 
nor have they been interested, to define what the rights of the 
private parties holding Fazendary lands are. And thus a Fazendar 
occupying and tilling land himself and paying a fixed rent to 
Government ; or one making contracts with tenants to occupy the 
Fazendary land on terms to be agreed between them ; or one merely 
receiving a certain fixed sum by virtue of ancient usage, are all 
Fazendars in the eye of Government, and in the popular language of 
the Bazar. But in these three persons we perceive three different 
characters, with wholly different legal relations attachable to them, 
and for the most part equivalent to our English notions of a tenant 
in fee simple holding of a superior lord by rent service, a landlord 
demising at rack rent, and a party seized of an ancient rent issuing 
out of the land.” 

Yardley J. also agreed with the learned Chief Justice that the 
origin and extent of the rights of the Fazendars were involved in 
obscurity and tliat the means of dispelling that obscurity did not 
exist. After setting out the various contentions on behalf of the 
plaintiff and the defendant, he went on to explain the meaning of the 
word " Fazendar ” and observed at p. 508, in this connection: 

"It appears, however, that the word “Fazendar”, in the 
Portuguese language, means a “ farmer ”, and that all the land in 
the island of Bombay, whether built upon or not, consists either of 
what is called “ Fazendary land ”, or of " Government land but it 
is doubtful whether this distinction, so far as it implies a diversity 
of tenure, be a sound one. For the Fazendary land pays a 
" pension ” or tax to the Government, as well as the Government 
land, and I have observed in the course of this trial, that in every 
instance in which reference has been made to an immediate landlord, 
other than the Government, he has been termed the Fazendar, and 
though, at the time of the cession of Bombay to the Crown of 
England, and for sometime afterwards, the term may have implied a 
peculiarity of tenure, I incline to think that, at the present day, it 
implies no more in common parlance, than that the individual so 
designated is the immediate landlord of the person who actually 
occupies the land, and the fact, that the piece of land which the 
plaintiff seeks to recover, is called " Fazendary ground ”, does not 
further assist us in ascertaining the relative rights of the person 
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entitled to receive the rent payable in respect of the land ; that is to 
say, the plaintiff, on the one hand, and of the person who represents 
those who were the owners of the buildings, which, until recently, 
stood on the land, that is to say, the defendant, on the other hand ; 
and that the judgment of the Court ought to be just the same as it 
would have been, if the ejectment had been brought to recover any 
other piece of land, which had never been called " Fazendary 
ground '' at all, and the same evidence had been adduced as in the 
present case.” It will thus be seen that his Lordship attached a 
wider meaning to the term " Fazendar ” in Fazendari tenure than 
the one attached to the same word by Chief Justice Perry. The 
learned judge was of opinion that it was impossible to infer from the 
evidence, that those, whom the defendant represented, were merely 
tenants from year to year, and that the owners of the superstructure 
had not an interest in fee simple in the land on which it stood, and, 
that the rent paid was in truth a ground rent and not a quit rent. 
As to the interest or term of the tenant in the land on which the 
houses stood, the learned judge observed : — we have already seen 
that the structures themselves belonged to the tenant, and he was 
at liberty to pull them down and carry them away whenever he 
pleased ; a right which has in fact been exercised by the defendant. 
Where a house has been standing for several generations, it is of 
course impossible to shew the precise terms of the agreement under 
which it was built, unless they are preserved by a written instru- 
ment. and the most we can do is to draw an inference from the acts 
of the parties interested, with the assistance of evidence of the 
general understanding ( if such there be ) in the neighbourhood as to 
the rights of parties under similar circumstances, and we had a 
great body of evidence in this case, tending to shew that a general 
understanding, which has acquired the force of a custom, has been 
established in Bombay, that the Fazendar has a right, in the 
language of most of the witnesses, " to be satisfied ”, by a pay- 
ment ; of money, a present of shawls, turbans, or other valuables 
or an increase of rent, for his consent to the substantial repairing or 
rebuilding of the houses standing upon his land. That the tenants 
must agree with the Fazendar,” and indeed it is not disputed that 
he is entitled to something on these occasions ; but the great question 
in dispute is this : — What is the alternative if the tenants cannot 
agree with the Fazendar, or if he chooses to withhold his consent to 
rebuild and the houses are pulled down by the owner of them? 
The inducement to the Fazendar to consent to rebuilding has never 
been fixed or determinate. It has depended upon a variety of 
circumstances. The learned judge then enumerated the same and 
continued, ''all which tends to show that it is purely a matter of 
contract between the parties, which it would no longer be if the 
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Court were to hold that the Fazendar should be compelled to take 
what was awarded to him without having himself a voice in the 
matter. Considerable difficulties may arise from holding that the 
term of the tenant in the land is commensurate with the duration of 
the house ; but I think there is much greater difficulty upon this 
evidence in coming to any other conclusion/* The learned Judge 
dissented from the view taken by Perry C. J. and held that the 
interest of the defendant in the land was in respect of the houses 
which stood upon it, and that the houses having been removed, that 
interest had ceased and that the lessor of the plaintiff Dorabji Dady 
Suntook had consequently established his right to recover the piece 
of ground in question from the Lord Bishop of Bombay. 

The next case is the case of Parmanandas Jivandas v. Ardeshir 
Framji (Suit No. 263 of 1883) decided by Farran J. in December 
1886 and reported in the note to Yeshwant v. Keshavrao, 16 Bom. 
L. R. 723 = 39 Bom. 320. In this case, the plaintiff claimed to eject 
the defendant from, and to recover possession of, a piece of land at 
Bhundarwada Hill in the Island of Bombay admeasuring 675 square 
yards, and also damages from him on account of his wrongful oc- 
cupation of the land. The defendant as to about 575 square yards 
of the land claimed by the plaintiff denied his right to eject him and 
claimed to hold the same from the plaintiff upon a Fazendari tenure 
which according to him, gave him the right to remain in possession of 
the land upon payment of a fixed annual rental so long as the plaintiff’s 
title to be Bhandarwada Hill continued. The plaintiff was a holder 
under Government of the Bhundarwada Hill of which the pieces of 
land, the subject matter of the suit, formed part. By Indenture of 
Lease bearing date the 1st October 1794, the East India Company 
demised the Bhundarwada Hill to one W. H. Blackford for 99 years 
from the date of the lease at an annual rental and a premium or fine 
at the expiration of every 21 years of the term. The lease also 
contained a covenant for renewal thereof upon the expiration of the 
term and upon the application of the heirs, etc., on the same terms 
and conditions upon their paying to the lessor an additional fine or 
premium for such renewal and also further provided, that if the 
said lease should not be renewed, the lessors would pay the repre- 
sentatives of the lessee half the real value of the buildings and 
plantations which should then be on the land demised. There 
were 2 documents made in January and March 1850 respectively, 
the former of which went to show, that one Maneckbai had per- 
mission given to her by B and M, to build her house upon the 
ground, on the said hill for which she paid ground rent. The 
latter document of March 1850 was an Indenture of Lease between 
the said B and M and the said Maneckbai whereby a plot was 
leased out to her, as from the 1st of January 1850, as a monthly 
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tenant yielding and paying a certain rent and whereby the said 
Maneckbai covenanted at any time within one month next after 
notice in writing given to her, to quit and deliver up the demised 
premises to the lessors. There were the usual covenants against 
the lessee’s assigning or sub-letting the demised premises without tlie 
lessor’s consent in writing and also the usual right of re-entry for 
the lessor. This document was executed by Maneckbai, though 
there was no corresponding document executed by the lessor 
in her favour. In the year 1851, one Canji Chatoor became the 
assignee of the lease of the said hill and by a document, dated 8th 
December 1851, he purported to lease to the said Maneckbai 208 
square yards of land of the said Hill at a certain monthly rent 
from the 1st January 1851. This lease also purported to have been 
executed by Maneckbai who paid rent from 1st January to 31st 
December 1851. The defendant also produced receipts for the 
ground rent for the years 1851 to 1854. The receipt for 1855 ran 
as follows: — viz,, ''To amount of Fazendari rent of 247 square 
yards of ground situated at Bhundarwada Hill, Mazgaon for one year 
from 1st January to 31st December 1855, Rs. 30-14-0, Bombay, 1st 
January 1856 E. E. and contents received. Signed Canji Chatoor.” 
In the year 1855, the form of the rent bill sent to Maneckbai was 
altered by the introduction of the word "Fazendari” before the 
word "rent” and the tenure of the land was altered from a yearly 
tenure into a monthly tenure. On these facts the Learned Judge 
was asked to decide the nature and incidents of the tenancy between 
the plaintiffs and the defendants. Great stress was laid upon the 
introduction of the word "Fazendari” in the rent bills sent to 
Maneckbai in the year 1855. Dealing with the question, whether 
the tenure of the land was altered by the introduction of the said 
word in the rent bills and holding that it was not, Farran J. observed 
at page 728 of the report: ** There remains the introduction of the 
word *Pazendari' into the rent bills. The circumstances existing at 
the time this was done do not favour the contention that the tenure 
was then altered*^ 

The rent was continued at the same rate per annum. It is 
unlikely the lessor would have abandoned the advantages he possessed 
under the leases Exs. B and C without obtaining some correspond- 
ing advantage in the shape of an increased rental. Maneckbai's 
house had been then long completed. There was no change in 
ownership, why then a change of tenure ? The time when Manek- 
bai commenced to build would presumbly be the time when she 
would have taken steps to strengthen her tenure and not when her 
house had been completed and she had no means of compelling her 
landlord to accede to her wishes. 

At this time Canji Chatoor was granting leases in the same 
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form as Ex. B and apparently for building purposes. See Exts. 
H and I put in as specimens. One of these is a monthly and the 
other is a yearly tenancy. He has not shown to have leased any 
and upon a more permanent tenure. If such a very important, 
change was effected in 1855 in Maneckbai's tenure it must 
have been of design on Maneckbai’s part, and at her request. 
Would she not have obtained some writing evidencing the change, 
and not rested content with a mere change of wording in her rent 
bills ? 

The whole theory of a change of tenure rests therefore upon 
the introduction of the word ‘'Fa^endari'’ into the rent bills, and 
this leads to a consideration of what is the generally accepted 
meaning of that word. No evidence has been given upon this point. 
My experience is that it is used with reference to tenants holding under 
a private landholder to indicate sometimes an indefeasible right to 
hold in perpetuity on payment of a small quit or ground rent and 
sometimes any kind of tenure agreed upon between the parties. 

His Lordship then referred to and cited with approval, the 
observations of Perry CJ. at p. 506 and Yardley J. at 508 with respect 
to the meaning of the word Fazendari’’ and continued as follows : — 
"'The word being thus ambiguous, it w’ould be dangerous to assign 
to its introduction into a rent bill an indication that the parties 
thereby intended that a monthly tenancy should be converted into 
a perpetual one. In this case the framers of the rent bills produced 
by the defendant have varied the language in describing the rent 
paid by the holder of the land in question from time to time. The 
description is generally inaccurate. In my judgment the introduc- 
tion of the word “Fazendari'' into the rent bills may indicate a 
change in the person of die English writer who drew them out for 
Canji Chattoor or a desire on the part of that gentleman to have the 
title of Fazendar attached to his name just as much as a change in 
the tenure under which the land was held. The title of Fazendar 
as it was used to describe the plaintiff in the case of Doc D. Dorabjee v. 
Bishop of Bombay was quite inapplicable to Canjee Chattoor who held 
under the leases from Government of which he was assignee. 

For these reasons I am unable to hold that there is any proof 
that Manekbai's tenure of the land she held was of a permanent 
character such as is described as a ''Fazendari tenure’’ in the more 
limited sense.” 

It is important to note that in Parmanandas’s case before 
Farran J. the land in question in the suit formed the subject matter 
of a lease granted by die East India Company on the 1st October 
1794 for 99 years and that it contained a covenant for renewal of 
the said lease for a like term upon the same terms and conditions 
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save and except that the lessee was required to pay an additional 
fine or premium of Rs. 90 for such renewal. It is also important to 
note, that according to the decision of the learned Judge the Fazen- 
dari tenure is, so to say, divided into two classes, vu* (1) according to 
the strict and proper meaning, a tenure denoting tenants under a 
private landlord, to indicate sometimes ''an indefeasile right to hold 
in perpetuity on payment of a small quit or ground renf^ and 
secondly (2) "'any kind of tenure agreed upon between the parties.” 
In other words, a contractual tenure (a tenure loosely and properly 
so called) if we may be permitted to coin a new expression to convey 
the real meaning. It is also important to note, that the Learned 
Judge held in the case before him, that the title of Fazendar could 
not be used to describe Canji Chatoor who held under the Lease 
from Government, of which he was the assignee, as it fell under the 
latter class. 

The law laid down by Perry C. J. in tlie Bishop of Bombay’s 
case was also adopted by the Court of Appeal consisting of Bayley 
and Starling JJ. in Yeshwadabai v. Ramchandra Tukaram (1893) 
18 Bom. 66. In this case in 1886, one Tukaram Moroji the defendant’s 
father let the land in dispute in the suit to one Thacker Tricum 
Sewji Lowana in perpetuity, on Fazendari tenure for building pur- 
poses at an uniform rate of yearly rent. It was agreed that in the 
event of Government taking up tlie said land, tlie said Thacker 
Tricum Sewji and his successors or assigns should be entitled to 
receive the value of any buildings erected by him or them upon the 
land and tliat Tukaram Moroji should only be entitled to recover 
tlie value of the land. Thacker Tricum Sewji in pursuance of this 
agreement built a house on the land and paid as rent Rs. 102 per 
annum to Tukaram Moroji. He afterwards became insolvent and 
by diverse means assignments, the said house and land ultimately 
came into the possession of one Gopal Yeshwant who died intestate 
in February 1887, leaving him surviving, the plaintiffs, his widows. 
The said Gopal Yeshwant rebuilt the house and paid rent to the 
defendant until 1885. His widows the plaintiffs paid the rent to tlie 
Fazendar every year right upto 1890. On the 30th September 1891, 
the defendant gave notice to the plaintiffs calling on them to give up 
possession of the land which he alleged they held as monthly tenants. 
The plaintiffs declined to do so. The defendant then filed a suit in 
the Court of Small Causes in Bombay and on the 5th December 1891 
obtained a decree for possession. 

The plaintiffs now sued praying for an injunction restraining the 
defendant from executing the decree of the Small Causes Court and 
for a declaration that they were entitled to hold the land in perpetu- 
ity subject only to the payment of the aforesaid yearly rent and that 
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the defendant was not entitled to eject them so long as the g^iH rent 
was paid. They also prayed that, in the event of its being held that 
they were not perpetual tenants, the defendant might be ordered to 
pay them Rs. 7,000 the value of the building standing on the land 
and Rs. 3,000 as damages for depreciation in the value of the pro- 
perty. The defendant denied that the plaintiffs were perpetual 
tenants and alleged that the rent was payable monthly, but had been 
often in arrear. Before the case had concluded, however, a docu- 
ment was produced which was said to be a coimter-part of the 
agreement of letting made in 1866 by the defendant’s father to the 
plaintiffs’ predecessor It was not registered, and was, therefore, 
inadmissible in evidence. It was not tendered in evidence, but in 
cross-examination it was shown to the defendant who denied that it 
was a genuine document. The document was not made an exhibit 
in the case. 

The Lower Court (Parsons J.) held tliat there was no evidence 
of the perpetual lease or of the right to hold subject to tlie payment 
of fixed rent as alleged by the plaintiffs, and tliat the defendant had 
a right to eject the plaintiffs. 

The plaintiffs appealed. The appellate Court consisting of 
Bayley and Starling JJ. reversed the decree of the lower Court and 
ordered the defendant respondent to deliver and restore possession 
of the land and premises to the plaintiffs holding that the plaintiffs 
were not merely montlily tenants and that the defendant was not 
entitled by giving them a month’s notice to quit to claim the 
property as his and tliat too without any compensation whatsoever. 
The Court held that the Court was, in the absence of any agreement 
or lease legally in existence, by reason of want of stamp or registra- 
tion, entitled to look at and consider tlie evidence botli oral and 
documentary and ascertain tlie terms of the tenancy by which the 
plaintiffs and their predecessors in title held tlie property and the 
plaintiffs having made out a prima facie case, without any 
agreement or lease, the Court came to the conclusion that the 
land was granted to Tricum Sewji for building purposes and even 
if it were originally not so, the fact that Tukaram Moroji (the 
landlord) did not object to Tricum Sewji, the tenant, erecting a 
building on the land for a period of 25 years and that he and his son 
accepted the rent during all that long period, the landlord would be 
and was precluded from ejecting the tenant without compensation. 
As to the tenure of the land, Bayley J. observed at p. 81 of the 
report, "In the case now before us, the receipts for rent put in 
evidence at the hearing are printed, and are headed Chinchpokli, 
in which district, according to Colonel Laughton’s survey Map of 
1872, the property in dispute is situated, and each of them is signed 
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by the respondent We entertain little doubt that the plot of ground 
so granted was, as stated in the two indentures already referred to, 
Fazendari land, the tenure of which description of property is well 
known and is very common in this island, under which the Fazendar 
or landlord of the district or tlie part in which the land is situated 
is entitled to a fixed yearly rent, and as long as that is paid, the 
Fazendar tenant, who had undoubtedly an assignable and transferable 
interest, cannot, nor can his assignees or transferees be ejected by 
the Fazendar landlord. It would be a breach of contract and little 
short of a direct fraud on the part of this respondent, if he were to 
be allowed to treat the appellants as mere monthly tenants and 
by giving them a month’s notice to quit, to claim the property and 
as he had done, to eject them, and that loo, without compensation 
whatever.” 

It will be noticed that in tlie case just cited there was no 
document or written contract ( legally in existence ) which went to 
show the exact nature of the tenure between the parties. There 
was, however, uninterrupted payment of rent for a certain number 
of years by the plaintiffs and their predecessors in title who held the 
premises from the Fazendar which led the Court to the inference 
that the land had been let for building purposes on permanent 
Fazendari tenure. In other words, the absence of any written 
contract or document and the uninterrupted payment of rent were 
the grounds, upon which, the Court came to the said conclusion. 
But if there is a document, it is for the Court to construe the same 
and see what is the nature of the tenure, upon which the land is 
held by the tenant and if it is merely a permission or leave to build 
and does not indicate what the occupant’s tenure really was or 
when there is no uninterrupted payment of rent, the Court cannot 
properly infer that the land is let out to the tenant for building 
purposes on permanent Fazendari tenure, but must find out from the 
document itself, the exact nature of the tenure and the terms and 
conditions, upon which, the land is held by the tenant. It may be 
that, in these cases, permission to build may have been given to the 
tenant by the landlord in view of a lease upon terms simultaneously 
or subsequently accepted or in the form common on the estate. 
This was so held, as we have seen, by Farr an C. J. in Parmanandas’s 
case and again by Farran C. J. and Starling J. in Shaik Husain v. 
Govardhandas Parmanandas (1895) 20 Bom. 1 which was also a 
suit for ejectment brought in 1894, by the executors of the will of 
Parmanandas Jivandas who was, as we have seen in Parmanandas’s 
case, the assignee of a lease dated 1st October 1794 made between 
the East India Company and W. H. Blackford, which we have 
already set out before. In this case, the defendant contended, that 
he held the land on permanent Fazendari tenure, and produced a 
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document, dated 1848, by which his predecessor was given permis- 
sion to build upon the land, on Fazendari tenure, at a small quit 
rent. The plaintiff, (landlord), however, produced the counter-parts 
of a subsequent lease to the same tenant (defendant’s predecessor) 
dated 1851, which created a monthly tenancy, and of a latter one 
to the defendant himself, dated 1859, creating a yearly tenancy 
determinable on a month’s notice, (both the leases not being assigna- 
ble). It was under this latter document that this suit was brought. 
The defendant denied that he had executed this document and that 
he was merely a yearly tenant and contended that the documents 
were not duly proved, and that he was entitled to hold the land, 
subject only to the payment of rent The lower Court (Parsons J.) 
held that these documents were admissible as ancient documents, 
and relying upon them passed a decree for the plaintiffs. 

On appeal it was held by Farran C. J. and Starling J. confirming 
the decree, that having regard to the circumstances, the documents 
must be held proved and the plaintiff was entitled to recover pos- 
session of the land. It must be noted that the facts of this case were 
almost exactly similar to facts of Paimanandas Jivandas v. Ardeshir 
Framji decided by Farran J., which we have already cited and set 
out at length. Dealing with the question at issue, Farran C. J. 
delivering judgment observed at pp. 3 and 4 of the report as 
follows : — 

“ The question as to whether the execution of Ex. G and Ex. H 
has been satisfactorily proved, has also been raised before us. 

It arises thus. Canji Chatur, the ancestor and predecessor in 
title of the plaintiff, purchased the Bhandarwara Hill in 1851. The 
hill is held on a ninety-nine years renewable lease from Government. 
It was conveyed to Canji Chatoor on the 23rd July 1851. At that 
time one Abdulla Shaikh Ismail was in occupation of a plot of 
land upon it. The nature of his occupation is not shown, but the 
defendant, who claims to be his nephew and heir, produced a 
dociunent, dated the 22nd May 1848, in the following terms: — 

‘ This is to certify that Abdulla Shaik Ismail has our permission to 
build his house upon our ground, part of Bhandarwara Hill, in 
Mazagaon, No. 19, of ground rent from which he pays to us. — 
(Signed) D. and M. Pestonji.’ 

It is contended by the appellant that this document shows that 
Abdulla was at that time a perpetual fazendari tenant of the land 
which he occupied. We do not think so. Exhibit No. 1 itself is a 
mere permission or license to build and does not indicate what the 
occupant’s tenure really was. Had there been no other document 
in existence, and had the occupants showed an iminterrupted 
payment of rent ever since, the inference might fairly be drawn, 
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as it was drawn in Yeshwadabai v. Ramchandra 18 Bom. 66, that 
the land had then been let for building purposes on permanent 
Fazendari tenure ; but if we find the tenant, a few years after its 
date, accepting a lease of a less permanent character, no such 
inference can fairly be drawn. The equally probable inference is 
that the permission was given in view of a lease upon the terms 
subsequently accepted, or in the form common on the estate. The 
existence of this document does not, therefore, throw doubt upon 
the genuineness of that to which we shall now refer.” 

The Court then referred to numerous documents and came to 
the conclusion that the lease dated 13th day of October 1851 and 
granted by Canji Chatoor to Abdool Shaik Ismail defendant’s 
predecessor in title, created in effect a monthly tenancy to continue 
so long as the rent was paid, but determinable by the landlord on 
giving a month’s notice and that the lease was in terms, not 
assignable. His Lordship, however, remarked, " It certainly does 
appear strange that Abdulla Shaik sliould have built upon the land 
expecting to get or having ( for there is no evidence as to whether 
the building upon the land was erected before or after the date of 
this lease) such an insecure tenure, but we cannot reject as 
unproved an ancient document simply because it is not a prudent 
act for a lessee to lay out money upon the tenure which it dis- 
closes. We are fully aware of the danger of treating old documents 
as established, merely because they are thirty years old and come 
from the proper custody. ” 

The case of the Municipality of Bombay v. Shapurji Dinsha 
( 1895) 20 Bom. 617 decided by Jardine and Ranade JJ. also illustrates 
the real nature of the Fazendari tenure. In this case a complaint 
was made to the Municipal Commissioner of Bombay of the filthy state 
of an oart or wadi in Mahim which was used for natural purposes by 
the residents in the wadi. The Commissioner in consequence 
required several of the owners of the huts to construct suitable 
privies, and on their failing to comply prosecuted them. It then 
appeared that these persons were tenants of a Fazendar, and that 
while they were owners of these huts, the land on which the huts 
stood, belonged to the Fazendar to whom they paid ground rent. 
None of these persons had any land appurtenant to the huts where 
they could build a privy, and under the circumstances it was 
impossible for them to carry out the orders of the Commissioner, 
imless they pulled down a part of the huts for the purpose of a 
privy. The Municipal Act prevented the Commissioner from 
destroying any portion of a permanent building for the improvement 
of an existing privy where none ever existed before. The charge 
against the tenants was, therefore, withdrawn, and the o^er 
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of the wadi, the Fazendar himself, was called upon to provide a 
privy for the use of the tenants in the wadi. He did not do so and 
disputed his liability. On these facts the learned Magistrate 
Mr. Hamilton referred the following questions for the opinion of 
the High Court. 

(1) Whether under the circumstances disclosed, the Fazendar 
(accused) is liable under s. 248, Bombay Act III of 1888, to provide 
a privy in this wadi for the use of the owners and occupiers of the 
huts which have no privies attached to them ? 

(2) Does the word “Owner” in s. 248 include a Fazendar who 
receives the ground-rent of sites occupied by huts and who has no 
interest in the huts or the rents of the huts ? The word “Owner” 
is defined in s. 3(w) as the person who receives the rent of the 
premises. 

It was argued for the Fazendar, that he was not the owner 
of the premises within the meaning of s. 248, so as to be liable 
to provide privy accommodation, that a Fazendar, as owner of the 
soil, was only entitled to a nominal quit-rent not liable to enhance- 
ment, that the huts built on the Fazendari land belonged to the 
tenants who lived there and realised the rents if they let those 
huts and that they were the real beneficial owners of the premises 
liable to provide the necessary accommodation. One of the grounds, 
upon which, the Fazendar’s contention was put forward was that 
if a Fazendar were compelled to build a privy, he would have to 
alter the houses built on his land by his tenants, thereby rendering 
himself liable for trespass. On behalf of the Municipality, it 
was admitted that a Fazendar was not an owner, tliough he was 
getting a quit rent, but that the Fazendar being the owner of 
the whole oart, it would be no hardship to him, if he was com- 
pelled to provide privy accommodation. It was held by Jardine 
and Ranade JJ., tliat the Fazendar was not the person liable, as 
owner of the premises, to provide privy accommodation under s. 248 
of the Bombay Municipal Act (III of 1888), tlie beneficial owner of 
the house built on the Fazendar’s land being “ the owner ” within 
the meaning of the statutory provision. 

The nature of the Fazendari tenure was discussed at some 
length by Beaman J., in the case of Yeshwant v. Keshavrao ( 1914 ) 
16 Bom L. R. P. 252, where the learned Judge considered the effect 
of the decisions in the Bishop of Bombay’s case decided by Perry 
C J. and Parmanandas’s case decided by Farran J. This was an 
ejectment suit in which the plaintiff represented the landlord under 
two agreements of 1859 and 1860 and the defendant represented the 
tenant under these agreements. The question for decision before 
file leqmed Jfudge was, whether the plaintiff was entitled at any time 
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to determine the tenancy which had been subsisting since the date 
of those agreements ? The agreement dated 5th March 1859 ran 
as follows : — 

“There is your Wadi by name Chami situate on the sea-shore, 
I have taken the land Fazendari (or on Fazendari or as Fazendar) 
being a portion of tliis wadi on the southern side for building a 
Cadjan house. On this land I shall build a house at my cost within 
Rs. 50. The ground rent is fixed at Rs. 6 per annum which I will 
continue to pay from year to year. I will pay the assessment, and 
if at any time you be in need of the ground appertaining to this 
house, I am to give the said ground to pay and you are to pay me 
Rs. 50 being a valuation thereof agreeably to what is written 
above.” 

At the time this agreement was entered into, it would appear 
from the report as if the intention of the tenant was only to build 
a Cadjan house of the value of only Rs. 50 and that he agreed to 
give up the ground whenever it was required by the landlord. In 
the following year that is, on the 22nd February, one Maneckji 
executed a lease in favour of one Gopinath in respect of certain land 
situate in the City of Bombay. The lease recited that the tenant 
had taken on Fazendari-land in the wadi for the purpose of building 
a Cadjan house thereon and provided inter alia as follows : — 

“ I shall build a house in the said wadi at my own cost. The 
Fazendari rent in respect thereof is fixed at Rs. 9 per annum which 
I will continue to pay to you from year to year. I will pay the 
assessment. I shall build a house on this land and live in it peace- 
fully. I shall live there till the wadi remains in your possession. If 
the wadi ceases to be in your possession and if the land be required, 
you are to pay me the value of the said house, whatever the same 
may come to. Otherwise I shall pull down my house and remove 
it.” 

Gopinath in 1865 transferred his rights to the land in question 
to one Ramnath. In 1902, the heirs of Ramnath conveyed their 
rights to the plaintiff. In the meanwhile in 1871, Maneckji and 
his son Jayaram conveyed their rights under the Lease to one 
Atmaram, who transferred his rights in 1872 to Bhai Lakshmanji 
father of defendants 1, 2 and 3. The plaintiff filed the present suit 
on the 22nd January 1913, praying that the defendant may be 
ordered to quit and deliver possession of the land to him, he being 
ready to pay compensation to the defendants for their house or to 
allow them to remove the same. The defendants denied the lease, 
pleaded that the suit was barred by limitation and raised other 
defences. The learned Judge dismissed the plaintiffs suit for eject- 
ment and decided in fovour of the defendants, hoidii^ on th^ 



f'AZBKDARI TENURES 


79 


construction of the lease dated 22nd February 1860, that it was a 
lease in perpetuity. The learned Judge also held that the suit was 
barred by limitation. After discussing the law on the subject, the 
learned Judge said at page 256-257 of the report in this connection 
as follows : — 

“ Applying that reasoning to the terms of the present lease it is 
quite clear that there is nothing in it contradictory to the natural 
use and meaning of the words ‘Fazendari tenure’ which it contains. 
The landlord Gopal Danaji held the land in relation to the Govern- 
ment as a Fazendar, and, therefore, in perpetuity. He gives a 
portion of it to Manik Vithal on ‘ Fazendary tenure ’ that is to say 
as between him and Manik Vithal to the latter in perpetuity. I, 
therefore, have felt no difficulty whatever in constructing the docu- 
ment of 1860 as a lease in perpetuity.” 

It would appear as if the learned Judge based his decision 
upon the strength of the words " Fazendari tenure ” which occurred 
in the lease and that he thought tliat the very use of the words 
“ Fazendari tenure ” used in a lease or a written agreement would 
go to show that the lease was always given in prepetuity accord- 
ing to the natural use and meaning of the words “ Fazendari 
tenure.” 

The decision of the learned Judge was upheld by the Court 
of Appeal consisting of Scott C. J. and Daver J. It is reported in 
(1914) 39 Bom. 316 = 16 Bom. L. R. P. 720. Scott C. J. delivering 
judgment after stating the facts of the case at page 722 of the 
report, observed : “ Now, we think that the landlord, whose 
possession is contemplated there must include both the landlord 
and his assigns and in the same way the tenant would include his 
assigns. Here we have a suit in which tlie landlord sues to eject 
according to the terms of the agreement, while he remains in 
possession of the wadi and the land is not required by anyone 
else. It appears to us that under the terms of the agreement, he 
has no right in such circumstances to eject the tenant.” It must, 
however, be noted that though the learned Judges uphold the 
decision of the Court below, they expressly do so on the strict 
construction of the agreements before tliem. It is also to be 
noted that the learned Judges did not accept the view of the 
lower court with regard to the meaning of the words “ Fazendari 
tenure ” when they occurred in a written document embodying 
the contract between the parties. They entirely agreed in this 
connection with the remarks of Farran J. in Parmanandas Jivandas 
V. Ardeshir Framji. It was also held, that a mere non-payment of 
rent by a tenant, if the tenancy is not determined, does not give him 
a right to tlie property as against his landlord. 
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Thus the word " Fazendari ” used in die agreemenl; between a 
landlord and a tenant, even though it may indicate the nature of 
the rent, does not necessarily decide the nature of die tenure which 
must depend and does depend upon the agreement between the 
parties, when embodied in a written document. 

The question of Fazendari tenures was recently discu^d at 
some length and the important decisions in the Bishop of Bombay’s 
case and in Parmanandas’s case were considered and approved by 
Fawcett J. in Rahimtulla v. Hasanalli Alimaliomed (1923) 25 Bom. 
L. R. P. 1192. 


In this case by an agreement in writing the defendant agreed 
to sell to the plaintiff certain immovable property situate at 
Matharpakhadi in Bombay. The property sold was described in 
clause 1 as “ Fazendari land ” with the messuage, tenement or 
dwelling house standing thereon, situate, at Matharpakhadi with 
their appurtenances for an estate equivalent to an estate in fee 
simple in possession free from incumbrances. Clause 6 also 
provided that the vendor shall satisfy the purchaser, that the 
tenure of the land agreed to be sold was perpetual Fazendari 
at an yearly rent of Rs. 9 and that there is no sanad or sur- 
plus therein. During tlie course of investigation of the vendor’s 
title, all that the defendant could show was tliat, in the 
earlier title-deeds, tlie property was described as Fazendari and 
there were Fazendari bills. The vendor also relied on tlie 
fact that tlie whole of Matharpakhadi was on perpetual Fazendari 
tenure and said to the plaintiff that if he had any doubt, he 
might satisfy himself by writing to the Fazendar. The plaintiff 
was not satisfied with the title offered and rescinded the contract 
under the power reserved to him and sued to recover the earnest 
money together with costs and expenses. At the trial a preliminary 
issue was raised, whether the tenure of the land agreed to be 
sold was perpetual Fazendari, subject only to a small annual 
rent. It appeared from the evidence that the land in question was 
admittedly situate at Matharpakhadi which forms part of what is 
known as the Mazagaon Estate, the history whereof was fortunately 
known from about the middle of 16th century. The Mazagaon 
estate became vested in the East India Co., and most of it was 
farmed out by the Collector of Bombay towards the end of the 
18th century. It was leased out first to one Nesbit, then to his 
wife Mrs. Nesbit, thereafter to Sir Jamsetjee Jeejeebhoy and his 
sons and lastly to one Narayan Vasudev under document dated 9th 
April 1868. Thereafter a lease was given in 1837 for 99 ye^rs 
for a fixed annual rent by the Government to the executors of 
Narayan Vasudev and the title of the executors was finally vested 
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in Abaji Bhasker, a sister's son of Narayan Vasudev. The lease 
in favour of Narayan Vasudev included the right of re-entry to the 
Government which gave a right to possession and enjoyment of the 
demised premises “ together will all the buildings and improvements 
thereon The clause regarding the relinquishment of the property 
on the expiration of the lease also said that the land was to be 
given up “ together with all erections and buildings then standing 
or being thereon. ” There was no provision for compensation for 
any improvements effected. So far as the lease itself went, there 
did not appear to be any restriction on the right of Government 
to re-enter and to also forfeit all sub-leases or sub-grants, provided 
the condition precedent giving Government the power of re-entry 
existed. It was contended that the right of resumption by the 
Government still subsisted and had not been relinquished and this 
contention was upheld by the learned Judge, on the ground, that 
the fact that ordinarily Government did not insist on their right to 
re-enter was not sufficient to show that the right had or has been 
either destroyed or relinquished, as there was no resolution or act 
of the Government, in which, they had bound themselves not 
to do so. 

The main question which the learned Judge had to decide in 
the case was, whether the defendant had properly complied with 
cl. 6 of the agreement already set out and adduced sufficient and 
satisfactory proof that the tenure of the land agreed to be sold was 
perpetual fazendari subject only to the said small annual rent as 
agreed. After setting out the facts of the case, the learned Judge 
said, " the first consideration is as to the meaning to be attached to 
the word "Fazendari’. After stating that it was not the first time 
that a question of this kind had come before the Court and after 
referring to the Bishop of Bombay’s case and the dictum of Perry 
C. J. that the term ‘Fazendari’ usually denoted ‘ land not belong- 
ing to Government’, the learned Judge explained the said dictum 
by adding that what the learned Chief Justice meant thereby was 
that the land was not subject to the ordinary liability of resumption 
and increase of assessment by Government, in other words, land 
that could be described as “freehold”. The learned Judge then 
referred to the dictum of Yardley J. in the same case and observed 
that “ he (Yardley J.) gave to the word ‘ Fazendari' a wider meaning 
and spoke of the Fazendar as being equivalent to an immediate 
landlord of the occupant, provided that the landlord was not Gov- 
ernment.” His Lordship then referred to the dictum of Farran J. in 
Parmanandas's case which, as we have seen, was approved by the 
Court of appeal in Yeshwant's case and which he also approved and 
followed by giving the same two meanings to the word “ Fazendar” 
as Farran J. in Parmanandas's ca^. 

K 
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The fact that the lease gave the Government the right of 
re-entry which put them into an advantageous position in regard 
to the occupants and which could be utilised by them to obtain 
an enhancement of assessment from the occupants as a condition 
of allowing them to remain in the occupation of their plots led 
the learned Judge to the conclusion that the word ‘‘ Fazendari 
used in Exhibit F meant Fazendari in the strict sense specified by 
Farran J. in Parmanandas's case, that is, an indefeasible right 
to hold in perpetuity on payment of a small quit or ground rent 
and that the word "'Fazendari'' could only be applied in the 
loose sense already pointed out before, if the conditions, under 
which the superior holder held the land, were such that that right was 
not established and that the defendants had failed to make out a 
marketable title as agreed. In coming to the said conclusion the 
learned Judge observed at p. 1206 of the report, "Though, 
therefore, I have considerable sympathy for the contention of Mr. 
Wadia, that, in practice, it is very improbable that the occupant of 
this plot will ever be disturbed by Government, yet the substantial 
fact remains that he is liable to such disturbance, and also, even 
if he is not disturbed, to being called upon to pay enhanced 
assessment ; and in view of that liability it seems to me that the 
defendant has not satisfied the condition of clause 6 of Exhibit F 
that he shall show that the land agreed to be sold is " perpetual 
Fazendari * at a small yearly rent.” 

In the case of Esubai v, Damodar Ishwardas (1891) 16 Bom. 
552, a plot of land in the centre of the defendant's oart was granted 
to plaintiffs predecessor in title on Fazendari tenure for the purpose 
of building a dwelling and a hut was accordingly built thereon. 
No privy was attached or built with the hut, the occupants of the 
hut using the part or neighbouring oarts for natural purposes. The 
plaintiff bought the hut, knocked it down and proceeded to build a 
substantial dwelling with a privy on the site of the old hut. Defen- 
dant denied his right to build a privy or to have any right of way 
for sweepers to the said privy when built. The defendant also 
refused the use of the well water for the plaintiffs purposes. It 
was held by Sargent, C. J. and Telang J. that though there was an 
encroachment made by a tenant on the property of his landlord, it 
should not be presumed to have been made by the tenant absolutely 
for his own benefit and against the landlord, but should be deemed 
to be added to the tenure and form part thereof, and being thus 
added to the tenure and there being no evidence that the premises 
were originally occupied and there being nothing in the Fazendari 
tenure which forbade it, the plaintiff was entitled to devote the site 
in question for any purpose he thought proper and, therefore, to 
build a privy on it. It was also held that the suitable enjoyment 
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of the hut, when it was originally built, implied the use of a privy, 
whenever the occupants of the hut should think fit to build one and, 
therefore, the plaintiff was entitled to build a privy and consequently 
also to a way of necessity for a sweeper to have access to the 
privy when built. 

(3) Fazendari tenure and compensation : — 

The question whether in the case of Fazendari tenures, the 
tenant, when ejected, is entitled to compensation for the buildings 
erected upon the land depends upon the question, whether the land 
is held by the Fazendari tenant on Fazendari tenure in the sense, 
in which, the term is now ordinarily understood. If the tenant 
is merely an ordinary tenant with only a permission given by the 
landlord to build upon the land, by virtue of a lease simultaneously 
or subsequently accepted by the tenant or in the form common 
to the estate, the tenant, it would appear, is not entitled to make 
any claim for compensation. This was so held by Farran J. in 
Parmanandas Jeevandast;. Ardeshir Framji already cited by us before, 
where the learned Judge observed in his judgement ( not reported ) 
on the question under consideration as follows : — As to the 
question whether the plaintiff is entitled to recover the premises 
from the defendant without making compensation to him for 
buildings erected upon the land, I do not know of any principle, 
under such circumstances as exist in this case which would justify 
me, in holding that the plaintiff is bound.to take over the defendant’s 
buildings at a valuation. It has not been argued before me that the 
defendant has a right to recover them nor has such a claim been 
made in the pleadings. The general facts of this case clearly 
resemble those which existed in Ramsden e;. Dyson 1 H. L. 129 
recognised in this Court, in Narayen Raghoji v. Bholagir Guru 
(1869) 6 Bom. H. C. R. A. C. J. 80. The fifth issue I, tlierefore, find 
for the plaintiffs.” The same view was taken by the same learned 
Judge sitting in appeal with Starling J. in Shaikh Husain v. Gover- 
dhandas Parmanandas (1895) 20 Bom. P. 1, where their lordsliips 
negatived the appellants’ claim for compensation on the ground that 
a tenant who erects building on a demised land is not entitled to 
compensation on the termination of his tenancy. Dealing with the 
question at issue, his lordship Farran C. J. observed at pp. 6 and 7 
of the report : '"It remains to consider the defendant’s claim for 
compensation. It was not put forward in the Court below, but it 
was urged in the memorandum of appeal and counsel for the respon- 
dent offers no objection to our dealing with it on the merits. In an 
unreported case of Parmanandas v, Ardeshir Framji, it was held by 
Farran J. in a case exactly similar to the present, arising out of a 
lease upon the same estate, that the evicted tenant was not entitled 



84 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


to compensation for the buildings upon the land, and the same ruling 
was made by Starling J., in the case of Goverdhandas v. Rahim 
Rahimtulla also unreported. We think that these rulings were 
correct. 

There is, as we have stated, no evidence to show whether the 
buildings upon the land, which are not denied to be of a substantial 
character, were erected before or after the date of Exhibit G. We 
know of no authority for holding that a tenant who erects buildings 
on a demised land is entitled to compensation on being evicted on 
the termination of his tenancy. His right to remove such buildings, 
which appears to be established by the cases of Narayan bin Raghoji 
V. Bholagir Guru Mangir 6 B. H. C. R., O. C. J. 80, (85) ; and 
Premji Jivan v. Haji Cassum P. J. (1895) 107 and is enacted by the 
Legislature in tlie Transfer of Property Act (IV of 1882) s. 108, 
seems to us to negative his claim to compensation. The law laid 
down in the judgment of the Court in the last cited case is this : “It 
is well-established law in England that if a stranger builds on the 
land of another, altliough believing it to be his own, tlie owner is 
entitled to recover the land with the building on it, imless there are 
special circumstances amounting to standing by, so as to induce the 
belief that the owner intends to forego his right or to an acquiescence 
in his building on the land. Ramsden v. Dyson (L. R. 1 H. L. 129 170) 
Plimmer v. Mayor, &c.of Wellington [9 App. Cas. 699 (710)] and see 
Dattatraya v. Shridhar, 17 Bom. 736. This is also the law in India, 
with the exception that the party building on the land of another 
is allowed to remove the building.” 

The same law, we think, is as applicable to a tenant building on 
his landlord’s land during his tenancy as to a stranger building on 
the land of another. There are no special circumstances in the 
present case. The tenant must be taken to have known the terms 
of his lease as well as his landlord. And there is nothing to show 
that the landlord “created or encouraged any hope or expectation,” 
in the mind of the tenant by his words or conduct. The granting of 
the lease in the terms of the Ex. G and Ex. H are, we think, quite 
inconsistent with such an idea. Such special circumstances, were 
foimd in the cases of Kunhammed v. Narayan 12 Mad. 320 ; 
Dattatraya v. Shridhar, 17 Bom. 736 and Yeshwadabai v. Ramchan- 
dra, 18 Bom. 66 and the Courts gave effect to them. The autho- 
rities are very fully considered in the last mentioned case.” 

But if the land let out is Fazendari, the Pazendari tenant, as 
was held by the Court of Appeal in Yeshodabai v. Ramchandra 
(1893 18 Bom. P. 66) has under the law undoubtedly an assignable 
and transferable interest and his assignees or transferees cannot 
^ ejected by the Fazendar landlord by treating the Fazendaf 
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tA^iant as a mere monthly tenant and by giving him a month’s notice 
to quit and claim the property and that too without any compensa- 
tion whatever, especially where the landlord has not objected to the 
buildings being erected by the tenant for a very long period and 
during that time has gone on receiving rent from the tenant. The 
court came to this conclusion in accordeuice with the English Law 
which secures to bona fide holders the value of the buildings erected 
or improvements made by them in the belief, that they had an estate 
in fee simple or other absolute estate, for the simple reason that the 
landlord is estopped by his permitting the tenant to erect pucca and 
substantial buildings on the land without any objection. 

It may be pointed out that in Yeshwant v. Keshavrao (1914) 
16 Bom. L. R. 252 decided by Beaman J. in the Lower Court and by 
Scott C. J. and Davar J. in appeal already cited by us before, the 
landlord was ready and willing and actually offered to pay com- 
pensation to the defendants for their house or to allow them to 
remove the same. 

(4) Fazendari's rights on death of the occupant, intestate and without 

known heirs. 

There is one important question arising in connection with 
the Fazendar tenant which has been dealt by Mr. Dandekar in 
his book on land-tenures (1912) Ed. Vol. I, pp. 567-568 viz., 
whether the Fazendar or the Government has a right to the 
occupants’ interests in the land in the case of the occupant dying 
intestate and without any known heirs. The question which arises 
in such a case is whether the land would lapse to the Government, 
subject no doubt to the liability to pay rent to the Fazendar or 
whether by reason of the determination of the occupants’ interest 
on failure of heirs, the estate would revert to tlie Fazendar. Mr. 
Dandekar points out that in cases of double tenures such as Inams, 
Saranjams and Khoti, the occupants’ interest (legally the inferior 
holder’s) reverts to the Inamdar, Saranjamdar or the Khot as the 
case may be and opines with some hesitation in the absence 
of authority, that in the case of the Fazendari tenure also, the 
occupants’ interest ought to revert to the Fazendar. We respectfully 
agree with the learned author, having regard to the fact, that the 
point has never arisen and been authoritatively decided, that it is 
impolitic to make any further observations, but submit having 
regard to the fact that the Fazendari landlord is entitled to the 
land, that he should naturally be entitled to the buildings erected 
thereon by the tenant in case of his death leaving no known heirs 
whatever and that the buildings thus erected should not lapse 
to the Government, even subject to the condition of their paying the 
agreed rent to the Fazendar, as the Government have no interest 
in the land, 
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(5) Distinction between Fazendari tenures and leaseholds. 

There is a great difference between the Fazendari tenure and 
the tenure claimed under a lease. In the Fazendari tenure, the legal 
tie between the Fazendar and the occupant generally exists not by 
reason of any actual contract either oral or written, but is merely 
a customary one. In the case of leaseholds, the tie between the 
landlord and the tenant is necessarily contractual, either oral or 
written. In Fazendary tenures, the land is occupied by the occupant 
(the lessee) for building purposes only. In the case of leaseholds, 
it is not necessarily so. In the Fazendary tenure, the interest 
of the occupant is ordinarily perpetual, in the case of leaseholds, 
the interest of the lessee reverts to the lessor on the expiration 
of the lease or is determinable on the non-payment of the rent or 
the non-observance and non-performance of the covenants and 
conditions of the lease. The rights of the Fazendar and the occupant 
are inheritable and transferable, but in the case of leaseholds, 
though the rights of the lessor may be botli inheritable and trans- 
ferable, the rights of the lessee are generally governed by the terms 
of the contract beween the parties. In Fazendari tenure, the tenant 
has a permanent hereditary right to occupy the land on payment 
of the rent to the landlord which interest cannot be determined 
by the landlord even if the rent is not paid. The Fazendar is now 
entitled to no more interest in the land than merely to get the rent 
accrued due to him by the letting of the land to his tenant, the 
lessor’s interest in the land is practically absolute, as he is practically 
the absolute owner of the land, being not only entitled to the 
payment of the rents, but to eject the tenant on the non-payment 
thereof or on the non-observance and non-performance of the 
covenants and conditions in the lease. 

In the Fazendari tenure, the landlord has a right to enhance 
the rent even to an unlimited extent, in the absence of a contract 
express or implied or a custom proving the occupant’s right to hold 
the land at a specified rent, in spite of the fact that the tenure of 
the occupant is perpetual and permanent. In the case of leaseholds, 
it does not need saying that the landlord being the absolute owner 
of the land is perfectly entitled to enhance the rent, in the absence 
of a contract to the contrary. In the case of leaseholds, the lessor 
has an interest in the land and a reversion. The lessor is entitled 
to enforce the lease against the lessee and even to forfeit it on the 
non-payment of the rent or the non-performance and non-observance 
of the other terms and conditions of the lease and to re-enter the 
premises under the right of re-entry usually reserved to the lessor 
under the lease, even in the case of a so-called perpetual lease. In 
the case of the Fazendari tenure, there is no right of re*€ntry and 



FAiCENDARl TENURES 


87 


no right reserved to Government to enhance the rent. Again the 
fazendari tenure is something not only different from the perpetual 
leasehold, but from a lease-hold perpetually renewable. In the 
latter case, certain acts are necessary to be done in prder that the 
lease may be renewed and the terms of the lease originally fixed 
may be further prolonged. For instance, let us suppose that a 
lease has been granted by the Government, in the first instance, for 
a term of 99 years perpetually renewable for a like term, on the 
expiry of the original and renewed terms. Now suppose nobody 
comes forward to compel the Government to renew the lease, until 
the limitation period expires, the tenant, in such a case, would not 
be entitled to obtain a renewal of the lease, unless and until he 
complied with the terms of the lease and applied for such renewal 
and if he did not do so within the limitation period, his right to 
obtain a renewal of such lease from the Government would be 
barred by limitation. There is thus a great difference between a 
perpetual leasehold and perpetual Fazendary. There is also a 
difference between a perpetual leasehold and a leasehold perpetually 
renewable. But the difference between the Fazendari tenure and a 
leashold perpetually renewable is still greater. 

(6) Summary : — 

To sum up the law on the subject of this tenure, tlie 
Fazendar so far as the Government is concerned is practic- 
ally the absolute owner of the land paying a small nominal 
quit or ground rent which also is very often not paid and 
the Government seldom take any action against the Fazendar 
for its recovery in the case of non-payment. In some cases, how- 
ever, the Fazendar holds the land from the Government under a 
lease either in perpetuity or for a certain number of years. In these 
cases, the lease is either perpetual or contains covenants for renewal 
in pepetuity, subject to the payment of a small quit or ground rent 
payable by the Fazendar to the Government. In such cases, two 
important rights seem to be reserved to the Government viz., the 
right of resumption of possession of the land leased out to the 
Fazendar and the right to an increasjju':|Pihe assessment payable in 
respect of the land. In those cases there^ is no true Fazendari tenure 
as such but it is merely a leasehold. It is, as stated before, really a 
sub-tenure between a private proprietor called the Fazendar and his 
tenant in which he (the Fazendar) is practically the owner of the 
land having vast lands in his possession which he farms out 
for building purposes subject to the payment of a small quit rent to 
his tenants. The question then arises as to what is the nature of the 
tenure as between the Fazendar and his tenant. The answer depends 
on the question whether there is a writing or no writing. If there 
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is a writing, it governs the relationship between the parties, if tliere 
is no such writing, the owner of the houses i. e. the tenant gets, to 
use the words of Farran J. in Parmanandas’s case, " an indefeasible 
right to hold the land and the buildings if any erected” thereon in 
perpetuity on payment of a small quit or ground rent ; in other 
words, he is for all practical purposes the absolute and beneficial 
owner of the house or houses erected by him and the Fazendar is not 
entitled to eject him and get possession of the house or houses built 
upon the land, even if he pulls them down and attempts to rebuild 
or erect new buildings in their stead as we find in the Bishop of 
Bombay’s case and if he (the owner of the house) fails to pay the 
Fazendari rent, the Fazendar’s only remedy is to recover the rent 
and that for not more tlian 3 years, as his claim for any more rent 
is barred by time. 

Ramniklal R. Mody 

Attorney-at-law. 

The following is the list of authorities on Fazendari Tenures. 

(1) Doe Dem Dorabji v. Bishop of Bombay. (1848) Perry 0. 
C. 498. 

(2) Parmananddas Jivandas v. Ardeshir Framji [Suit No. 263 
of 1883 (1914) 16 Bom. L. R. 723 = 39 Bom. 320.] 

(3) Esubai v. Damodar Ishwardas, (1891) 16 Bom. 552. 

(4) Yeshwadabai v. Ramchandra Tukaram, (1893) 18 

Bombay 66. 

(5) Shaik Hoosein v. Goverdhandas Parmananddas (1895) 
20 Bom. 1. 

(6) Goverdhan v. Rahim Rahimtulla, referred to by Farran 
J in Shaik Hoosein v. Goverdhandas Parmananddas (1895) 
20 Bom. 1, at p. 6. 

(7) The Municipality of Bombay v. Shapurji Dinshaw (1895) 

20 Bom. 617. 

(8) Sarafali Tyabali v. Subraya Bateraya and Anotlier. 

(1895) 20 Bom. 439. 

(9) Yeshwant Vishnoo Nene v. Keshavrao Bhaiji, (1914) 

16 Bom. L. R. 252 on appeal, 

(1914) 16 Bom. L. R.720 = 39 Bom. 316. 

(10) Rahim Rahimtoola v. Husanali Alimahomed (1923) 25 
Bom. L. R. 1192. 

(11) Bombay City Land Revenue Act by D. R. Vaidya (1931) 

2nd Edition, pp. 104 to 112. 

(12) Gazetteer of the Bombay City and Island (1909) Vol. II, 
pp. 338 to 340. 

(13) Land Tenures in fhe City of Bombay and in the Presi- 
dency. (1912) Edition Vol. I, pp. 567-569 by Dandekar. 



A CRITIQUE OF THE PSYCHOLOGICAL MATERIAL 
OF YOGA-PRAXIS IN INDIAN PHILOSOPHY 


Though the distinction between the inner and the outer is only 
a relative one, we can maintain that the western mind has almost 
always tried to approach things externally, the ideal of human society 
being a state wherein man has attained complete power over Nature 
and its forces. Some philosophers in the West have no doubt 
p<^ited that the true ideal is not that of an increasing control over 
Nature, but of a progressive reconciliation with the powers thereof 
through Art. Still, however, the above proposition holds true on 
the whole, and if any one maintained that from an ultimate point of 
view a true external or objective approach would lead one finally to 
the inner centre of a thing, he might be reminded of what has now 
become a commonplace in Philosophy, that as all external approach- 
es are dependent upon the analytic functioning of our intellect, they 
would always be asymptotic in their nature, nearing a line which 
they never actually meet, 

Indian mind has maintained that the mastery over, and the final 
reconciliation with Nature were always there, provided man could 
approach and realise his Innermost Self. All efforts were directed to 
break through, not merely the outer crust of our peripheral selves, 
but what might be termed from an analogy drawn from Contem- 
porary Atomic physics, that ‘ high-potential wall,' which lies near the 
centre of our Self and within which lie entrenched all the binding and 
driving forces of our total being. We might say that the result 
of such intuitive reaches or breaches was a mystical Union with the 
Divine or Cosmic Consciousness, which bestowed increasing power 
over one’s self and its surroundings. Accordingly Indian thinkers 
always looked upon physical sciences not as means to gain external 
mastery over outward Nature, but as helps to regain the mastery 
over one’s self. But it would be a prejudice to take it for granted 
that their observations in any field were unscientific, simply because 
their motive of enquiry transcended the purely scientific point of 

• Based on “ The H^atxiksha cf Yoga, or Towards A ConstrucUve 
Synthesis Psychologicdl Materid in Indian Philosophy" by P. V. Pathak, 
M. A., Baroda College, Chancellor’s Medalist, and K. T. Telang Gold Medalist 
and Prizeman in Philosophy (1931), University of Bombay, with a Foreword by 
Sir S. Radhakrishnan. Published by the Authpr at the Aditya-Press, Baikhad, 
Ahmedabad. The book was originally presented as a thesis at the M. A. Exa- 
mination (1931), University of Bombay. 

1 . 
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view. This is clearly seen in the treatment of Psychology which 
would naturally appear to be confused and weird to the western mind, 
and this is a humble attempt to show that divested of the categories 
which would be helpful to one in practical guidance for spiritual 
advancement, the Psychological Material foimd scattered in Indian 
Philosophy is worthy of a scientific synthesis. 

A clear distinction between the subject and object of experience 
is a necessary pre-requisite of any psychological thought; and the 
Indian mind from the earliest beginnings of philosophic thought was 
peculiarly enough in possession of an attitude that was pre-eminently 
psychological. Thus apart from cosmological reflections in the 
Rigvedic hymns, we find clear references to the concepts of Indivi- 
dual Self, and the third something. We read ‘ Kama ( desire ) grew 
after tamas and that was the primal germ of Mind.’ In the Upa- 
nishadic tliought we meet with a more elaborate classification of 
the Jnanendriyas and the Karmendriyas with their respective stimuli 
and actions as in the doctrine of the “ graspers ” and the “ pver- 
graspers ” ( Brih. 3.2 ), or as in KauSi 3-6.7, where the ten indriyas 
are definitely mentioned, greater stress being laid upon the Prajna as 
die co-ordinating principle between different sense-experiences. 

Metaphysical constructions differ in different schools, but they 
all of them are at one in defining the final goal of all philosophic 
thought as the union of the individual self with the Universal Soul or 
the Absolute Divine. In the Upanishads the metaphysical background 
is that of idealistic monism with its peculiar mystic position subsum- 
ing immanence as well as transcendence of the Universal Spirit. In 
the SSmkhya and the Yoga Systems, we meet with a spiritualistic 
pluralism, akin to that of McTaggart in our days, superimposed 
upon a sort of dualism between the Purusha and the Prakriti. In the 
Upanishads the Brahman is described at times as active, at times as a 
mere ‘spectator of all time and existence ’. The Samkhya-Yoga 
Purusha is purely static, all the seeming dynamicity being the begin- 
ningless work of old Prakriti. In Jainism we come across a via 
media, in which the conception of Soul comes near the modem 
concept of a concrete universal ; with unity in diversity, and per- 
manence in change. The Buddhistic position in metaphysics at least, 
very often like Aristotle in his definitions of some of the moral 
virtues;, left the golden mean or the middle path, which botli of them 
preached so much, and posited absolute dynamism or pure flux, grow- 
ing intenser in its flow as one passed on from matter to mind. 

In spite of such metaphysical differences, all the schools met 
together in the general forum of the yogic practices. Patafijali’s 
Yogadarsana is pre-eminently a psychological darSana. The practice 
of Yoga must have been as old as the Vedic times. We find 
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it in a much evolved state in the later Upanishads ( Maitra. etc. ) 
and the YogadarSana might be regarded as its comprehensive 
formulation. References to Yoga are strewn in every system of 
Indian Philosophy. ( e. g. NySya : 4.2.38 ; 4.2.40’ ; ' 4.2.42 ; 4.2.46 ; 
VaiS ; 5.2.16 ; Samkhya SQtra : 3.30-31-34 ; also in the Tattvartha : 
2.52, 9.1, 10.1, 6.9 etc. etc.,) According to Buddhism the flux is not 
Reality, for even though it denies the existence of a static Soul, the 
ultimate goal which the individual has to reach is absolute freedom 
from the phenomenal flux. Because of the final ideal state in the 
Nirvana, Buddhism had to invoke the aid of a principle cardinally 
different from the seeming dynamic flow and it was the pure law of 
causality ( not necessarily joined with the law of uniformity ) under 
the governance of which the Bergsonian flux was brought in Bud- 
dhism. 

The Yogic practices were calculated to take the functionings of 
mind to higher levels of attention, where its powers of intuition 
would be fully developed. We have a direct touch with Reality in 
sense-experience, and the problem of Yoga is to raise up this direct- 
ness of experience from its sub-relational level to supra-relational 
heights of Prajna or Intuition. In between these two levels, lie sand- 
wiched the analytic and the relational functions of our so-called 
intellect. So far as the actual Yogic practices are concerned the dis- 
turbing influences of our intellect must have been noticed, and that 
is why in the YogadarSana, it is laid down that along with the other 
modifications of the mind, a sadhaka would have to free himself 
necessarily from the workings of the Vikalpa-Vritti. The Vikalpa- 
process is not that of what ordinarily goes by the name of ‘ Imagina- 
tion.’ It is both a process of abstraction in thought and a relationing 
process. As the former, it breaks up an indivisible unity into a 
diversity, and in its latter capacity it strikes up a relation or a 
semblance of unity between things that have no real connection. 

It is in the YogadarSana that the Vikalpa-process is laid down as 
a specific modification of our mind, distinct from other modifications 
of Pramana, Viparyaya, Nidra and Smriti. Still if one were to look 
deeper the functionings of the Vikalpa-process lie at the root of 
almost every modification of our mind, except pure sense-experfence 
— that nirvikalpa-pratyaksha, wherein, as we said, our mind comes 
in direct touch with Reality. The passage from the nirvikalpa 
to the savikalpa-pratyaksha is from sense-data to meaningful per- 
ception. The psychological development from indeterminate to 
deternunate perception is recognised by almost all the schools of 
Ridian thought. The nirvikalpa pratyaksha is very well defined 
in the Saipkhya-tattva-kaumudi, and the Sarvadarsana-safigraha. 
In Jainism the progress from sense-experience to perception is deli- 
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neated in the four stages called avagraha, iha, avaya and dhara^ja. 
Buddhism distinguishes seventeen thought-moments, four of which lie 
below the manodvara, a concept similar to that of ^the threshold of 
consciousness’ met with in Western psychology. The seventeen 
thought-moments of Buddhism can very well be destributed over the 
four Jain stages. The definition of pratyaksha as given in the 
Nyaya seems to give the palm to determinate perception episte- 
mologically ; still, however, the privacy of sense-experience is fully 
recognised when it is said to be avyapade^yam. In the Yogadar^ana, 
the sub-relational nirvikalpa-pratyaksha is not directly mentioned, but 
only the higher nirvikalpa or para-pratyaksha of the Yogi is dwelt 
upon. The nirvikalpa pratyaksha of the sense-level is met with in 
Misra’s Tika. When dealing with the avastha-parinama of our 
several senses, and also of mind as well as of other objects, the 
ancient Indian thinkers must have been gifted with a very keen 
insight into the dynamic flow of the outside changing world, and of 
our inner consciousness as well, for in the concept of the avastha- 
parinama, the points of views of both Bergson and Eddington are 
brought together, in that, what looks like the growing richness of 
the contents of consciousness when viewed from an inner durational 
point of view, becomes a mere avastha-parinama, when viewed 
externally or objectively according to which a thing loses its youth, 
and becomes older every moment. This is why Eddington says, 
'' we all are clocks.” 

The process from indeterminate sense-experience to determi- 
nate perception could be only possible in the case of objects spatially 
spread out and enduring in time. But spoken words consist of a 
pure time-series, and as such they can never co-exist. Herein 
comes for the first time the old doctrine of Sphota which has a 
very great psychological significance. Each and every syllable as 
it is spoken has only a nebulous character with different possibilities 
of entering into several meanings, in conjunction with the letters 
that might follow. Each and every spoken letter leaves its sams- 
kara, till at the end the several samskaras get modified mutually, 
and a definite meaning ‘ breaks ’ upon the mind by a process which 
might be described in Bergsonian terms as '' contraction (Several 
passages of the Vyasa Bhashya come very near what Bergson has 
laid down in his " Mind Energy ’)• 

The greatest contribution which the ancient Indian thinkers 
made in the field of psychology was the definite recognition of dis- 
positional masses and the relation between structure and function of 
mind. Every modification of mind leaves its specific sainskara, and 
in turn every particular vritti or modification is the product of past 
residual elements functioning in the present. Thus our mind works 
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always in a cyclic fashion, though the same vvitti would never recur 
in its absolutely identical form. It is because of our old samskaras 
that sense-experience gathers meaning. Over and above such so- 
called apperceptional masses, cognitive, conative and affective dis- 
positional masses too are recognised. In the functionings of all 
these masses, the cyclic law of the relation between a vritti and a 
saipskara holds good, and this cycle when analysed becomes bigger 
with the insertion of new links in the chain. According to the 
Samkhya-Yoga the wheel of the world, which is the same as tlie 
total functioning of our mind, has six spokes which are increased to 
twelve in Buddhism. From dharma and adharma spring up sukha 
and duhkha, from these attachment and aversion, actuated with 
which a man does good or bad actions, from the corresponding 
values of which we come to dharma and adharma again. The liv- 
ing nexus of will which might either result in automatism due to 
habit of beginningless past, or which might bring up freedom to 
man in the final shape of liberation of soul, lies between the experi- 
ence of pleasure and pain and that of attachment and aversion. 
Pleasure and pain are things that come to us from the universe, as 
fruits of our past actions, and we can have no control over them as 
events that come and go. For the workings of dharma and 
adharma are adrishta, and this conception when applied to the func- 
tioning of our own mind means that dharmadharma are what might 
be termed non-presentational qualities of our mind which can never 
be objectified. But if man has no power over the events of happi- 
ness Eind misery, he certainly has power, with the help of which 
he would keep his mind free from attachment for one or aversion 
for the other. By such a dynamic attitude of mind a sadhaka 
would be lifted up to higher levels of attention, where he would 
enjoy greater freedom denied to ordinary mortals. The disposi- 
tional masses form the structure of our mind, which structure 
is of its own making. Mind functions through its past experiences 
but we cannot, as Pillsbury does, prove the continuity of self merely 
through this characteristic of mind to preserve all its past experi- 
ences. The mental structure is nothing material, but like any other 
material structure it has an inertia of its own which might 
stubbornly refuse to rise superior to itself in its functioning. The 
Yogic praxis consists in going from lower to higher levels of 
consciousness, while the structure of mind is necessarily 
recast in doing this. Thus yoga stands for freedom of mind as dis- 
tinguished from its automatism which is the result of the Law of 
Circular Causality working at lower levels of mind. It is to develop 
perfect plasticity of mind as against the rigidity of its structure. To 
achieve this Yoga asks a subject to catch the mind in the moment of 
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its functioning which it does through its structure. In the ordi- 
nary activity of mind, those vrittis which arise automatically from 
the bed of past structure and hence tend towards bondage have to 
be suppressed. Biology tells us that when a structure ceases to 
function, it gets atrophied. The same happens with mental^ struc- 
ture too. If those vrittis that come as expressions of a certain 
structure be suppressed, the underlying structure would sooner or 
later get atrophied and die out. The meaning of suppression here is 
not “ repression ”. Due to the Freudian school there has been no 
dearth of pseudo-psychological literature preaching against “ repres- 
sion ” and asking men to run out their own nature. Such a run- 
ning out would only mean strengthening of tlie undesirable structure. 

A question can very well be asked here, that if the structure 
gets atrophied, the mind would cease to function, for in order 
to function a thing must necessarily have some sort of structure. 
But Yoga, when a sadhaka’s mind ceases to function from its past 
saipskaras, it is said to be on greatest heights. The activity of 
mind is something quite different from any other activity that has 
to express itself through a product of some past material. The 
above-mentioned law of circular causality which chains down the 
mind to its past, may be symbolically expressed thus. If tlie flow 
of mental states be represented as 

Si Si Si Si Sn etc 

a single state of consciousness would be a complex whole, a part 
of which is made up of all the samskaras of past experiences, 
while the other component would be the free active co-efficient of 
attention leaning towards the future. Any two terms of such an 
ego-series can only be equated thus : — 

5 n~An {Sii-i}, {516-1}, {Ss} etc. 

where An As, A4 are the functional free coefficients of volun- 

tary or non-voluntary attention making original contributions to the 
contents of the series by leaving behind their own specific residua. 
If attention be non-voluntary it gets determined by the bracketed 
quantity the fruitions of which turn up according to the Law of 
Karma. Now the sadhaka has to work directly upon these co- 
efficients, and to bring them imder control to such an extent that 
the link of bondage between these and the bracketed quantities 
containing the beginningless saipskaras of the past is snapped ; 
and his mind becomes purely a dynamic flow of psychic energy 
undetermined by its past, and functioning with absolute freedom. 
A. B. Keith is of opinion that “the conception of the rule of 
Karman leaves no room for freedom of will, and that if there is a 
series each <rf which is in relation of cause, effect, cause, and so 
on, then while it can be said that the series as a whole is uncaused. 
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it is equally clear that every single link in the chain is caused and 
without possibility of freedom/’ We are not concerned here with 
the ethical question of the freedom of the human will, but with 
the psychological question of the nature of consciousness. Keith’s 
criticism is aimed at the Buddhistic conception of the flow of 
vithi-chittas, atomic minds which seem to set up a semblance of 
continuous individuality, simply because the content of each and 
every atomic mind is carried forward as in a bank ledger to the 
next atomic mind. The above series can very well represent the 
Buddhistic tenet of atomic minds. But tlie active co-etficients are 
left out by Keith, and by such a process of amputation he 
arrives at determinism. But it is active attention itself which is 
capable of not merely giving a fresh orientation to the whole of 
the past, but of breaking away from it as well. The Dhyana- 
praxis is calculated to work upon this non-presentational co- efficient 
of attention, and thus free the inner self. 

And as the sadhaka progresses in this he firstly stumbles 
upon the conception of self as food ; then self comes to him as the 
principle of prana. At the third stage he identifies his self with 
his Manas, then -with his Understanding (Vijhana) till finally he 
arrives at the highest conception of self as Brahman full of 
Ananda (Bliss). The four stages of the conception of self mean 
very nearly the same thing as the well-marked stages in the 
development of the concept of self as laid down by Dr. Ward. 
According to him, the vital sense, co-enaesthesis or somatic 
consciousness is the first stage, the second being the self as the 
body — the sensitive and the appetitive self. The third is the 
imagining or the desiring self, and the fourth comes the concept 
of self as a thinking and willing self — a person, while the fifth is 
the pure, ego or self. In such a short paper like the present one 
we cannot enter into full criticism of equating the several terms. 
The Self as food is Dr. Ward’s body as self, while self as prana is 
the somatic consciousness ; and the ancient Indian thinkers were 
nearer truth in putting body first and prana afterwards. 
According to Dr. Ward the earliest and to the last a most 
important element in this presented self is somatic conscious- 

ness.’ Here we might maintain that the somatic consciousness 
might be earliest or earlier from the point of view of existence 
but not so from the view-point of knowledge, and as such 
prana as self would come after the concept of self as body. The 
other terms can easily be equated en bloc without any change. 
The concept of self is no focus imaginarius. It is the centre from 
which radiate all the lines that go to sustain the several expres- 
sions of our peripheral selves which lie as if on a circumference- 
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Our total mental and psychic life is very often described by the 
simile of a wheel with many spokes. Descartes compares the Soul 
to a spider sitting at the centre of the web which is its own crea- 
tion. In the Kaufitaki, Chhandogya etc., we come across the same 
metaphor of the wheel. 

Thus the Indian Philosophic thought though ancient is not old 
but ageless, and comes in some ways startlingly near our modem 
ways of thought. In a non-technical skeleton outline like the 
present one, it would not be possible to dwell upon the richness 
of the psychological material in Indian philosophy. In the 
concrete delineation of such a wonderful process as that of Yoga, 
we meet with many of the questions of modem psychology. The 
structure and function of mind ; relation of sense-experience to 
analytic thought and intuition; nature of perception, memory, 
dream and sleep ; the question of the levels of attention as it lies 
spread out in sleep becoming tense in Samadhi, till at its highest 
level it goes off into a mystic trance ; the relation between sleep 
and trance ; the transformation of the structure of our mind 
through Yogic practices ; a definite recognition of dispositional 
masses, and of the levels of subconscious mind corresponding to 
the levels of attention lying above the tlireshold of consciousness ; 
a clear acceptance of the distinction between the presentational 
and the non-presentational character of some mental functions; 
enquiry into the relation between perceptions, its affective tone 
and conation ; a definite theory setting up a co-relation between 
instincts and emotions ; the problem of will ; the nature of contact 
between mind and the outside world through senses ; and the 
dynamic nature of mind are the principal topics of enduring 
psychological interest among others dwelt upon in the book, 
viewed critically and comparatively from the point of view of 
western authorities on psychology such as Prof. Wm. James, Prof. 
Stout, Dr. Ward, Wm. McDougall, H. Bergson, Pillsbury, 
Mrs. Rhys Davids, and other writers on Indian and Western 
Philosophy. 


P. V. Pathak 



THE FINITE AND THE INFINITE 


The Self is 
always finite, be- 
cause the con- 
ception of it lies 
at the core of 
Self-development. 


The Self as a thing of development and struggles felt in its 
Rping can only be felt in our thoughts about imperfections, and such 
thoughts are never possible, unless we get oppor- 
tunities to contrast the Not-yet with now or the 
now with the past. The capacity to remember the 
past and anticipate the future is our own. The 
Self then stretches beyond the narrow limits of the 
sensible present as the concept of Not-yet lies at the very core of 
self-development ; the Self is always finite. The nature of thought 
is such that it cannot cease to disown its tendency of pushing 
questions to infinite regress. What the nature of tlie Finite and the 
Infinite would be possibly like, is more conveniently explained by 
reference to the notions of infinite vastness and Eternity, our parti- 
cular experiences of space limiting a figure, and duration govern- 
ing change in our life history. The difficulty arises in realising 
the exact nature of their relation. 


The earliest awareness of our Being is felt in its vastness of 
totality, the unending Infinitude or wholeness of form; but this 
totality is not felt in its regular tmity. This is especially handed 
over to the spiritual activity of mind ; which means that the mani- 
festation of the Ultimate Nature of Reality lies in its unity and 
belongs to the spiritual field. 

In matters of experience the spatial type of unity is a condition 
of its further development. When we conceive, perceive or imagine 
any particular extension we think of it as an inseparable portion of 
the one all embracing space. Objects or their experiences are 
interpreted witli the help of such categories or 
forms of unity. Our spatial experiences deserve 
periencra are closer observation. 6amkara too while trying to 
Staging* th^re- oxpla® fbe nature of the Absolute or the Ultimate 
lation of the Reality resorted to spatial and temporal analogy. 
Ii^nke.”*^ The relation of Reality and Appearance or the 
Infinite and the Finite has been compared by him to 
the analogy of the portion of space enclosed by a pot whose termi- 
nation is a boundary in which it meets space beyond it. Further, 
whenever we think of two extensions which are separate in tlie 
sense of not meeting in a common boundary we think of them as 

M 
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mediately connected by some intervening stretch of space. Again 
the fourth or the Turiya state of consciousness as not involving 
Becoming or change is the Ultimate Reality as contrasted with the 
other three states of consciousness. All this is to show that spatial 
and temporal experiences are highly useful in understanding the 
nature of the Finite and the Infinite. 

External objects of experience become understandable when 
they are brought under the categories of Understanding. Without 
Limit and any such unity tliey become dispersed and acquire 
n^ate* *Real^t meaning for man. However the notion of limit 
but '"they make k iu any figure and the notion of change in a stream 
for^ijs of consciousness are both positive. In all experi- 

ences of details, what is encountered is the posi- 
tive nature of Reality. Limit and change do not negate Reality 
but they make it definte and positive for us. There is notliing in 
the universe, be it limited or changing, which can be said to be 
temporarily Real and ultimately unreal at one and the same time. 
What is in its limitation Real is positively Real while what is Real 
apart from limitation is also positively Real. 

Both the Finite and the Infinite are thus positive. Turning 
again to the notions of infinite Space and Time, let us consider what 
. . the notion of the Infinite implies. Infinite means 

positWe.” uot limited. If the notion of limit is taken to be 

positive Infinite would mean absence of something 
which is positive and in this sense it will be taken as negative. 
But psychologically speaking the notions of absolute void or per- 
manence are not possible without details arising for explanation ; 
one can affirm that the Infinite is both positive and negative though 
not at one and the same time or in one and the same sense. 


But sometimes the Infinite is considered as tlie grouiui of the 
Finite in the sense that perfection is the groimd of imperfection. 

There is a Because the Infinite is looked upon as the continu- 
8?dM*the fofintte wholeness and the Finite is viewed in its limita- 
as the ground of tions, the former is considered perfect while the 
senM^ffiat” *r ^ imperfect. Perfection here means one 

fecUon fa ^he harmonious whole ; which imperfection lacks in 
I^Hon Being. However the notions of perfection and 

imperfection refer to the fields of activity. An 
expert chemist is perfect in his own sphere of activity while an 
expert astronomer is perfect in his own field. Imperfection in such 
cases might refer to the individual fields of activity. Every field has 
its Supreme Law of Being for the realisation of which its particu- 
lars strive. Failure to adjust means imperfection. Even the 
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various fields of activity are in co-ordination to one another and the 
Ultimate Principle which guides and controls them marks them as 
more or less imperfect to the extent to which they succeed in 
obeying the Supreme Government The Ultimate Principle rules 
supreme and is infinite and there is a tendency to consider the 
Infinite as the ground of the Finite. The Infinite is the ground 
because of which the whole system of universe becomes explicable. 

But this is the process in Reality for Reality and by Reality. 
What about its comprehension ? How is it related to Thought ? 

Intellectually thought compatibles are assimilated while 

speaking contra- non-compatibles are reformed if they should be 
dieting pheno- absorbed in its unity. The notions of Being and 
Becommg are contradictories. The phenomena of 
the empirical world are ever changing ; they become what they are 
not. They contradict themselves. Thought-activity in such cases has 
ultimate true character and whatever tlie phase of its comprehension 
may be, it is not self-sufficient and self-explanatory ; hence the con- 
tradictory is the Finite. The ultimate ground of these contradictions 
needs be such that it is not finite but infinite as not possessing any 
of the characteristics which determine the Finite. For the sufficient 
reason of the phenomenal world of change, the Infinite is a postulate 
of supreme intuitive truth. 


With all that the transcendence of the Infinite does not negate 
its immanence. The Law of Contradiction is pervaded by the Law 
The Law of of Sufficient Reason which determines its application 
pe^aded by”the verifies its truth by finding sufficient reason for 
Law of Sufficient everything in the Infinite alone. It is this, which 
Reason. specifies proper values. The contradictories be- 

come compatibles and the Finite is enabled to manifest its reality in 
such integrations. 


One touch of the Ideal lends value to the Actual. The Actual 


which is haphazard cannot be consolidated in the Ideal Unityi as long 


as it is in its valueless condition. It is neither good 
nor desirable. But when the desultory condition 
attains to the uniformity of character, when the asser- 
tion of the Ideal Being is recognised and felt, the ac- 
tual state of Being is said to be properly guided. This 
does not imply that the Actual coincides with the 
Ideal. Far from it. The more the governance of the Ideal the more the 
extension of Becoming. Bliss being realised in this process, the con- 
sciousness of progress is most vital and has its natural flow. It 


Morally speak- 
ing the relation 
of the Finite and 
tile Infinite is 
just conceived of 
as the relation of 
the Actual and 
the Ideal. 


becomes most desirable for life itself, and in the responsibility of 
Self to the Ideal, the moral Being of selfhood receives the vision of 



100 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


the Infinite. The Finitude of the Actual Being lies in its impulsive 
nature while the Infinitude of the Ideal Being lies in its uniformity. 
The irregularities or defects are wcished away by the uniformity. 
With all that the very nature of the Finite is to become while it is 
in the nature of the Ideal to be always all pervading and all good. 
The Ideal may vary from person to person but this is not vari- 
ation in its nature. It does not become manifold though it has 
infinite manifestations. It may be said to be many in this sense only. 
The Ideal does not change its real nature nor does it cease to guide 
and control in any of its manifestations. For the Finite the Ideal is 
different in different respects, but everything is uniformly governed 
by it, which means that it is characterised by its unity. The rela- 
tion of the Finite and the Infinite is moral as conceived in the 
relation of the Actual and the Ideal. 

Metaphysically speakmg the Infinite is Real while the Finite is 
unreal ; but such a conception depends more or less on the nature 
.. o I Reality as thought of by us. In this connection 
consideration. the theistic and pantheistic solutions are offered. 

In our awareness of the Real as mysterious something 
the question about its existence does not arise. Whether the Ulti- 
mate Reality is infinite or finite does not engage the attention of a 
pantheist, because it is considered to be the Immanent Being co- 
extensive with the world. But that problem is all important for a theist 
for whom the Ultimate Reality or God who, though transcendent, is 
also the Creator of the world and enters into intimate relations with 
man and the world and is immanent by His personality, though by 
His Infinitude He far surpasses human persons. The pantheist be- 
lieves in only one Supreme Ultimate Reality and as there is none 
other than that it cannot be contrasted with or brought into rela- 
tionship with what we call the Finite. 

This Reality is uncontradictory metaphysical fact of immediate 
awareness. It is positive and real. Existence is identical with 
Self-conscious- Reality. For one thing, none can ever deny the 
ness is a positive positive, real, immediate, and uncontradictory aware- 

fact of immediate e It ■ . . 

awareness and is ness of self-consciousness. If Existence is per- 
non-contradicto-^ manent beyond time, place etc., it is infinite by all 
of the nature°of means, and consequently Self-consciousness is infinite 
the Infinke account of its varying details, it 

is to be termed finite, it is, then, both finite and 
infinite. Yet, as Reality is one, permanent existence, the Finite and the 
Infinite are both compatible and hence both are positive unless it can 
be proved that they contradict each other. This is to be done with 
the help of Reason or Intellect of course, and this has definite refer- 
ence to self-conscious agents; even appeal to intuition ii^Yoivee 
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reference to us. There is a serious dilemma. From the side of Thought 
we see that both the Finite and the Infinite are not contradictory. 


Confining our attention to the fact of Self-consciousness and 
talfing it to be both finite and infinite, let us approach the problem 
'on of Finite and the Infinite from the side of Rea- 

theFfniteand"the hty- 1^ th® finite is conceived to be arrived at by 
Infinite in ^clu- the summation, that is to say, the Finite ad infini- 
sion. turn in the Infinite Supreme Reality, it has surely the 

positive character in its forward looking character 
and in this sense the Finite and the Infinite do not appear contradic- 
tory but are Real of course. Even if both are thought to be exclu- 
sive it must be seen what type of relation is involved. Whatever 
may be the tendency of thought, the Infinite is always conceived to 
be larger than the Finite and it is indeed positive ; because it is only in 
that sense that the Fiiute is enlarged. So even in exclusion the Ulti- 
mate Reality or the Infinite remains to be positive. More often than 
not, the Finite is deemed to be negative but even in that case, in no 
type of relation the positive and the real character of the Infinite 
can be violated. Then the fact of Self-consciousness is the positive 
real fact and that even though it is infinite it is also finite in its de- 
tails, both finite and infinite being compatible. 


Apart from too much of abstract reasoning the nature of im- 
meinence and transcendence in theism and pantheism makes the 
whole matter rather concrete for discussion. 


Transcendence means existence beyond the world and the ulti- 
mate transcendent Reality does not in the least involve anything 
The nature of Pertaining to the unreal world. This Reality is im- 
immanence and personal or attributeless. But transcendence in the 
fe^theThei^m^ theistic sense is not impersonal; but the Ultimate 
and Pantheism. Reality possesses all possible moral attributes which 
make Reality at least a person. These two are the special types 
of the relation by exclusion. 

Immanence in the strict sense assumes that there is no room for 
God outside the world so that the immanent Being is co extensive 
with the world which he dwells. This is rigid pantheism. For 
theism the ground is richer and God remains essentially what He is 
in even manifesting Himself in the Universe. These two are the 
types of the relation by inclusion. 

When theists talk of God’s immanence, let us see what they 
imply by it. They say that God is immanent in man and the uni- 
verse as He sustains the life of all creatures. Clearly this does not 
necessarily imply His existence in them. The father sustains the 
Ijfe of his children but he is certainly not in thepi. Surely God i? 
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apart from the world though by Him everything is sustained. God 
is immanent in man and stone in this sense only. 

Whether it would be quite correct to assert that God is at once 
immanent and transcendent, is a question by itself. If God is co- 
extensive with the world. He cannot be said to transcend it, and if 
He definitely transcends it. He cannot be immanent in it. Trans- 
cendence excludes the co-extensive nature of God with the world ; 
so for theism, when God is also spoken of as a transcendent Being in 
a way. He is conceived to be only a distinguishable part within the 
world itself. Such a consideration is depicted in the ArnSatp^ibhava 
of Reality in the system of Vallabha and in his doctrine of manifes- 
tation and non-manifestation. 

Pantheism reduces itself automatically into intellectualism, be- 
cause the worshipper has no real existence apart from the Divine. 
The individual is lost and with that the Supreme positive fact of self- 
consciousness is gone for good. The delight of tlie thinker in re- 
cognising his oneness with the Divine is speculative and does not at 
all imply religious ecstasy. 

Although theism tries to recover human personality and re- 
serves the individuality, yet it has been alleged that the relation of 
God and man remains artificial. God needs man and man needs God. 
But how ? Certainly when God needs man. He does not need man 
as man needs man. To say that we live, move and have our being 
in Him, is expressive of the religious attitude of man from human 
side. Thus logically the transcendence of creative God is limited by 
something uncreated. 

Yet religious experience is an event in life and as such it needs 
proper explanation. For theism immanence and transcendence are 
unified in God. How is this possible ? God is perfect and we all 
strive after Him as unattainable perfection or the Ideal or the Infi- 
nite. In this sense no Being can exhaust the future while no Being 
can afford to neglect the past. Time, then, is a constituent of the 
very substance of Reality which is infinite. Now as God is 
immanent in the universe God is forward looking in His Divine 
manifestation and thus transcends all lower processes. God works 
for the benefit of imperfect finite man and therefore His Divine 
quality in time is beyond the human quality. The relation of 
give and take or the manifestation of Divine Personality is under- 
standable on the simple analogy of Nature, wherein all lower pro- 
cesses are for the nutriment of the ultimate infinite process. What 
is nurtured is God, the infinite, the forward movement in time, the 
new emerg^t something. In this way one can reconcile immanence 
apd transcendence, 
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Hence to say that the finite is negative and unreal is an ungua- 
ranteed and unwarranted statement The soul and the world are 
real and at the same time Becoming can be predicated of them as 
well as we can predicate the same of the Infinite. From the positive 
fact of self-consciousness, the relation of the Finite and the Infinite is 
possible to affirm. The Infinite can safely be conceived of as Self- 
consciousness at least 

All moral and religious experiences are valid on such a theory ; 
and wherever limitations and determinations are seen they are under- 
stood as manifesting the Ultimate Reality in its definiteness ; nay, 
the Finite is realised in the Infinite and such relation is the supreme 
truth of self-realisation. Self-realisation by investigating truth in 
external nature, self-realisation by ritualistic performances, self- 
realisation by spiritual insight, self-realisation by self-renunciation 
or by moral discipline and self-realisation intellectually achieved are 
all different methods or processes whereby the Finite is taken within 
the Infinite who is incessant life, action and freedom; and it is in re- 
signing the Finite self to the Infinite that tire manifestation of 
God’s Good Will or Grace is enjoyed and with this emergent persona- 
lity man feels himself emancipated from the bondage of all that is 
lower in form and detrimental to the Eternal Infinite Evolution of 
Personality. 


U. J. Trivedi 



Reviews 


The Principles of Logic. An Introductory Survey. By C. A Mace, 

M. A. Longmans, Green and Co. 1933. pp. xiii+388. 12s. 6d: 

net. 

Modern developments in logic have in the main taken three dif- 
ferent directions. The Pragmatists, dissatisfied with the traditional 
logic for being too formal and for ignoring important practical differ- 
ences, have attempted to psychologize logic with the result that 
facts and ideals have been confused. The Idealists have sought to 
correct the mechanical abstractness of formal logic by developing 
the epistemological and metaphysical significance of inference, or 
rather judgment, which to them is the fundamental logical act. And 
lastly the mathematical realists, ignoring the " epistemic ’’ factor in 
inference, have converted logic into a purely formal and symbolic 
science, of the same type as mathematics but more general. Having 
some affinities with these last, but not falling definitely into their 
class, there is W. E. Johnson, who is not quite a realist because he re- 
gards logic as a science of thought and recognizes the importance of 
the epistemic factor, and is not quite an idealist because he confines 
himself to an analysis of the strictly logical process without follow- 
ing it up into its metaphysical implications. 

Mr. C. A. Mace’s Principles of Logic, which is the subject of this 
review, professes to be an introductory survey of contemporary 
logical studies and follows the school of Johnson rather than any 
other. To deal in detail with all the aspects of this useful work 
would take us further than we can afford to go in a brief review of 
this kind. To those who have been brought up in the traditional 
logic there is much here that is new and unfamiliar, and they should 
read the book for themselves to obtain an adequate idea of the sub- 
ject-matter. The Aristotelian doctrine is dealt with in a few pages 
and the greater part of the work is occupied with modem develop- 
ments. And almost throughout symbols are used which' ere likely to 
cause embarrassment at first to those not used to them, but, as the 
author pomts out, the symbols are never allowed to sthnd by them- 
selves but are always explained in ordinary language. 

The first important feature of the book is the analysis and 
classification of propositions. The traditional classification has been 
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found unsatisfactory by many logicians. Especially objectionable, 
for instance, is the division of propositions into Universal and Parti- 
cular, with singular propositions classed as Universal. This division, 
the author tells us, should be replaced by the more fundamental 
division into General and Non-general or, as he calls them. Atomic 
propositions. Atomic propositions (which correspond roughly to 
the Singular propositions of the traditional scheme ) are further 
divided (and so also General propositions) into Simple and Compound. 
Compound Atomic propositions are called Elementary. Or is it that 
all Atomic propositions are Elementary? The author’s exposition 
here is rather difficult to follow and, particularly, his account of 
differences of order among propositions is confusing, if not confused. 

The chapter on Compound Propositions, where the author ex- 
plains their various kinds and the relations between them, is highly 
interesting, though perhaps a little difficult to a beginner, because 
the doctrine of inference is used without having been first explained. 
In the chapter on the Syllogism, which on the whole follows the 
traditional lines, there is a section on the Antilogism which deserves 
especial attention. The student of traditional logic who knows in- 
direct reduction is not altogether imacquainted with the Antilogism. 
What is interesting in this section is the neat way in which the 
author shows how by means of antilogisms various moods in differ- 
ent figures may be seen to be equivalent and how all the moods of 
the fourth figure may be obtained. 

The chapter on the General Theory of Deduction is in certain 
respects the most interesting in the book. It gives a brief account, 
and one not too difficult for a beginner, of the theory of pure logic 
contained in Whitehead and Russell’s Principia Mathematka. It is 
necessarily impossible for me to give the reader a synopsis of this 
chapter. It must be read in toto. In a deductive system there are 
primitive principles and derivative principles deduced from them. 
The conditions to be satisfied by primitive principles are that they 
must be ( i ) mutually independent, ( ii ) necessary to the system, 
and ( iii ) sufficient for the system. The primitive principles of one 
S)rstem may be derivative in another. In the system of Whitehead 
and Russell the primary laws of thought, which are generally believ- 
ed to be absolutely fundamental, are not primitive but derivative, the 
primary princ^les being seven in number, five of these being formal 
and two non-formal. The formal principles are : 

(i) The Prindple of Tautology : If either p is true or pis true 

then p is true. 

(ii) The Principle of Addition : ^ q is true then either p or q 

is true. 
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(iii) The Principle of Permutation : either p or q is true 

then either q or pis true. 

(iv) The Principle of Association : If either p is true or 

{q or r) is true then either q is true or {p or r) is true* 

(v) The Principle of Summation : If is implies r then p or q 

implies p or r. 

These being purely formal principles, ue., hypothetical in 
character, they cannot yield categorical inferences. Hence the need 
of non-formal principles, which are two : 

(i) The Principle of Deduction : What is implied by a true 

proposition is true. 

(ii) The Principle of Substitution : Whatever can be asserted 

about any proposition can be asserted concerning any 

given proposition ( Cf. this principle with the Aristotelian 

dictum de omni ) 

Given these seven principles the whole system which constitutes 
the logical basis of mathematics is obtained by rigorous deduction. 
Here it may be questioned whether the primary laws of thought are 
not necessarily implied in the principles. I for one think they are. 

From the General Theory of Deduction we pass to the author's 
treatment of Induction. This is fairly comprehensive and deals with 
almost all the important aspects of the subject. Induction is defined 
so as to include not only what Mill considers to be induction proper 
but every generalization of whatever kind or degree. Thus infer- 
ences of particulars from particulars and inferences by analogy are 
also regarded as inductions. Following Johnson Mr. Mace distin- 
guishes four types of inductions : Summary Induction ( the Perfect 
Induction of Aristotle and the schoolmen ) ; Intuitive Induction, in 
which the general principle is immediately seen ; Demonstrative 
Induction, in which the conclusion has the same degree of certainty 
as the premisses ; and Problematic Induction, in which the 
conclusion has less certainty than the premisses. Induction is 
also distinguished as direct and indirect. Direct induction is 
generalization of observed instances, and indirect induction is 
inference about one class from another class which includes 
it, or from another class which is co-ordinate with it. Mill's 
Methods of induction are shown to be methods of indirect induction 
and their practical utility to be very limited, Johnson’s Figures of 
induction, which are based on degrees of variation in properties and 
not like Mill's Methods on presence or absence of instances, yield de- 
monstrative conclusions provided certain conditions are realized. 
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Mr. Mace's conclusion after examining Mill's Methods and Johnson's 
Figures is that in induction it is impossible to have a conclusion that 
is both determinate and demonstrative. 

I have been able to give only a very cursory account of what I 
consider to be the most important questions dealt with in the book 
under review, and I hope I have not misrepresented the author’s 
meaning anywhere. The manner of exposition followed in the book, 
it must be confessed, is not very happy. Important points are mix- 
ed with unimportant ones and in several places the analysis is mere- 
ly empirical and lacks finality. It would have been better if the au- 
thor had not introduced genuine logical problems ” into his treat- 
ment of general principles. They only help to create confusion 
there and make it difficult for the reader to distinguish essentials 
from unessentials. 

J. C. P. d’ A ndrade 


Sahdaratnasamanvaya Koka of King Sahaji of Tanjore. Critically 
edited with an introduction and index by Vitthalram Lallu- 
RAM Shastri, Sanskrit Mahavidyalaya, Baroda. ( Gaek wad's 
Oriental Series, Vol. LIX) Rs. 11-0-0. 

This is a critical edition of the Sanskrit lexicon compiled by the 
Maratha Raja of Tanjore, Sahaji, and is a valuable addition to the 
Gaekwad's Oriental Series. It is based on three MSS. one belonging 
to the Oriental Institute and two to Uie Tanjore Library. Its royal 
author was a scholar of eminence and a great lover and patron of 
learning as can be seen from the extensive list of works published 
under his direct or indirect encouragement given in the foreword to 
the present volume by the general editor of the series. The litera- 
ture on Sanskrit lexicography will be richer by the publication of this 
volume which will prove undoubtedly of interest to those interested 
in this special branch of learning. 
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STUDIES IN THE HISTORY OF GUJARAT 


By 

Frol. M. S. COMMISSARIAT, m!a., I.E.S. 
Gujarat College, Ahtnedabad 


PART //— SHANTIDAS JAWAHARI, THE GREAT JAIN 
MAGNATE OF GUJARAT IN THE 17th CENTURY. 


{Lectures delivered by the author, under the auspices of 
the University of Bombay, as the Thakkar Vassonji 
Madhavji Lectures for 1930-31 ) 


Part I ai 4 >eared in VoL 11, Part 1, of the Journal 




CHAPTER I 


FAMILY AND CAREER OF SHANTIDAS JAWAHARI AND ACCOUNT 
OF HIS JAIN TEMPLE AT AHMADABAD 

Jainism has produced in Gujarat in the course of centuries many 
distinguished religious guides and teachers whose names are held in 
high reverence by the community. But among its 
temporal magnates there is no name which can equal 
history of Gujarat, that of Shantidas Jawahari, who is said to have re- 
ceived, according to an old historical tradition, the 
title of Nagarsheth or ‘ Lord Mayor ’ of Ahmadabad in the early years 
of the seventeenth century. Without any connection with the official 
nobility of the Mughal Empire, Shantidas was able to exercise, by 
virtue of his business connections and his vast riches, an influence at 
the court of successive Mi^hal Emperors from the time of Jahangir to 
the accession of Aurangzeb which must have been envied by many an 
exalted amir or mansabdar of the Empire.' 

According to tradition, the ancestors of Shantidas* were descended 
from the royal Rajput house of the Sisodias of Udaipur, it being not 
uncommon to find Rajputs adopting the Jain religion.* 
His ancestry. Shantidas was probably born during the last decade 
or two of the reign of Akbar, and the period of his active life was 
comprised during the reigns of Jahangir and Shah Jahan, for he died 
in the first or second year of the reign of Aurangzeb. His father 

1. Some popular legends are current in the capital of Gujarat about Shan- 
tidas, e.g. that he owed his rise to fame and fortune to the fact that during 
a visit on business to Surat, where he went to a temple to offer his prayers, he 
secured by accident the benefit of the Chintamani-wowtro which had been pre- 
pared for another merchant bearing the same name; also that, during a 
visit to Jahangir’s Court at Delhi, when the Emperor desired that he should be 
evaluated by the jewellers, Shantidas won the royal favour by the Ingenious 
reply with which he solved the enigma. (See Jmn Aifitosic Rasmala, ed. by 
Mohanlal D. Desai, pp. 2-7 ; also Maganlal Vakhatchand’s History of Ahmadabad, 
In Gujarati, 1851, pp. 270-75). These stories are apocryphal and have no his- 
torical value. 

2. The famous jeweller Shantidas, the son of Sahasrakima, whose career is 
reviewed here, should be distinguished from a contemporary of the same name, 
Shantidas, the son of Mania, who is said to have given his patronage to a Jain work 
known as Dhammmgrak written by Manvijaya Upadhyaya in Samvat 1731 
(A.D. 1674). The great jeweller died about 1659 or 1660 long before the date of 
this work. He was besides an Oswal while his namesake belonged to the 
Shrivamsa branch. {Aihhasic Ras Sangrah, Part in, 54 n). 

3. Jan AiShasic Rasmakt (Sftri Shantidas Ras, etc.), ed. by Mohanjal P. Pesai, 
pp. 1,49. 
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Sahasrakirna had two wives : by the elder was born Vardhaman, and 
the younger, whose name was Saubhagdevi, was the mother of Shanti- 
das. During a long and eventful career Shantidas appears to have 
travelled extensively in India both for religious and for professional 
purposes, for he was not only one of the foremost jewellers and finan- 
ciers of his day but as a devout Jain leader he considered it his duty to 
make frequent pilgrimages to the holy centres of Jainism. 

An unpublished poem in Sanskrit verse, described as the Chinta* 

tnani-prashastif which was discovered by Muni Jinvijayaji in an old 

_ , . . Jain work, helps to throw considerable light on the 

The Chintamam- r -i r cu x- j j • ^ * i- 

prashasti and its family of bhantidas and on various events in his career 

unique value, up to a certain date. The prashasti, judged by its 

contents, was evidently associated with the temple of 

Chintamani-Parshwanath, which was erected at Ahmadabad by 

Shantidas and his brother, and it supplies us with some exact dates 

both about the temple and the life of Shantidas. The colophon of the 

poem states that ‘ this song of praise of the temple of Chintamani- 

Parshwanath was written in 1697 S. on the second day, Friday, of the 

bright half of Pausha, by Vidyasaubhagya, the pupil of the learned 

Satyasaubhagya ( December 4, 1640 A.D. ). The prashasti was thus 

evidently composed some fifteen years after the formal consecration of 

the great temple. We have also to note that no event in the career 

of the hero later tlian 1640 lias been mentioned in this record.^ 


The earliest event referred to in the Chintamani poem is dated 
Samvat 1669 (A.D. 1612-13) when Shantidas consecrated an image 
of Mahasnath at the holy centre of Shatrunjaya. Five 
awjer^o^^anti- later, in 1618, he became a Sanghpati and, in 

das upto 1640. the company of a large number of sadhus, led a Jain 
pilgrimage to Siddhagiri where he spent large sums 
of money in charity. In 1621, jointly with his elder brother Vardha- 
man, he built the great temple in the suburb of Bibipur at Ahmadabad, 
and, four years later, in 1625, he consecrated the image of Parshwanath 
in this temple with the help of the learned scholar Vachakendra. All 
these events are comprised during the reign of the Emperor Jahangir. 
On the accession of Shah Jahan to the throne, Shantidas received 
from the Emperor gifts of horses and elephants in 1628. Two years 
later, in 1630 (Samvat 1686), Shantidas used his 

He ^ures the great influence to secure for his religious head Mukti- 
Suripad tor , ^ 

Muktisagar. sagar the dignity of acharya at the hands of the great 
Jain divine Vijayadevsuri. This ceremony took place 
at A hmadabad in the temple of Mahavir Swami and Muktisagar now 

1. The Chiniamam-prashasti, upon which some of the information about the 
family of Shantidas and about his temi^e has been based in this chapter, has 
not yet been published. 
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assumed the name of Rajsagarsuri by which he is familiarly known in 
the history of the Jain Church. This famous divine became the foun- 
der of a special gaccha in Gujarat known as the Sagargaccha and he 
counted Shantidas among his foremost supporters and followers at 
Ahmadabad. We are told that Vastupal, the nephew of the great 
jeweller, being the son of his brother Varclhaman, spent large sums of 
money in the celebration of the accession to the suripad of Muktisagar 
in the capital city of Gujarat.' 

The poem gives \'ery full details of the ancestry of Shantidas, who 
is mentioned as belonging to the Ukesh family, and his descent is 
traced from a remote ancestor called Padma. His 
Thewi^sand brother Vardhaman is said to have had six sons, 
upto 1640. bhantidas himself appears to have been a uxorious 

person, having married four wives, one after another, 
upto the year 1640. The names of these ladies are mentioned as well 
as of their respective sons, who were Panaji, Ratnaji, Kapurchand and 
Lakshmichand. We shall refer later to an important farman granted 
by Aurangzeb to this last-mentioned son who appears to have inherited 
the status and title of his father and to whose line belong all the 
future Nagarsheths of Ahmadabad.* Among several other factors 
that go to confirm the authenticity of the information conveyed 
by the Chintamani-prashasti is the reference to Azam Khan,* the 
great Viceroy of Gujarat, in one of its concluding 
Azam^K^n^the It is well known that this powerful grandee 

Viceroy. ’ was Subahdar of the province from 1636-42 under 
Shah Jahan, and he w^as thus in power when the 
inscription w^as written in 1640. The verse referred to above reads 
as follows : ‘ Victory to Azam Khan, the righteous chief of Gujarat, 
at the mention of whose name the bodies of his enemies tremble 
with fear, their eyes roll up, and their hearts fail.’ 

The most important event in the early period of the career of 
Shantidas was no doubt the commencement in the year 1621 ( Sam vat 
1678 ) of the magnificent Jain temple dedioited to 
^^eaUem^e^at^ ^ Chintamani-Parshwanath in a suburb of Ahmadabad. 
Ahmadabad, 1621. The edifice must ha^'e been completed five years later 
in 1626, for in this year Shantidas is said to have 

1. Jmn Aiiihasic Gurjar Kavya-Sandiaya, Ed. by Shriman Jinvljayaji, ( Bhav- 
nagar), p. 50. 

2. For the ancestry and family of Shantidas see Appendix A at the end of 
this chapter. 

3. Azam Khan's government of Gujarat is famous for the suppression of 
the turbulent Koli and Kathi tribes ; for the construction of the great Castle at 
Ranpur ; and for the building of the magnificent caravanserai near the Bhadra 
Towers at Ahmadabad. 
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formally installed therein the imac^e of the Tirthankar. The temple 
is said to have been called Manatunga.^ It was situated in the then 
flourishing suburb of Bibipur, which is now known as Saraspur, and 
the sacred monument was erected jointly by Shantidas and his elder 
brother Vardhaman. It is a matter for no small regret that while the 
great Muslim monuments of the fifteenth and sixteenth centuries at 
Ahmadabad still remain in almost perfect condition, this great Jain 
temple, built in the seventeenth century, has practically disappeared 
owing to reasons which ^ve shall describe later. 


Though Shantidas’s temple at Saraspur is now no more, an 
elaborate account of the same has been, strangely enough, preserved 
in the work of a young German traveller in Gujarat, 
^count^cSthe Albert de IMandclslo, who visited Ahmadabad in 

temple, 1638. 1638, /.c., within twelve years of the completion of 

the famous temple. He informs us that it was 
without dispute one of the noblest structures that could be seen in this 
city and adds that it was at the time of his \'isit new, * for the 
Founder, who was a rich Tanya merchant named Shantidas, was 
living in my time According to his description, the temple stood in 
the centre of a large court which was enclosed by a high stone wall. 
At its entrance there stood two elephaiiti^" of black marble ‘ done to 
the life ’ and upon one of them was placed the effigy of the builder. 
The temple building was vaulted and its walls adorned with human 
and animal figures. About it were the usual cloisters with cells each 
containing a marble statue in white or black representing the Tirtban- 
kars of the Jain Pantheon, though our traveller, like many others, 
thought them to be images of women, naked, sitting cross-legged ! ^ 


In 1645, Prince Aurangzeb, tlien Viceroy of Gujarat under his 

father Shah Jahan, ordered the beautiful temple built by Shantidas at 

^ * , the suburb of Saraspur to be desecrated and it was 

Prince Aurangzeb i i . 

converts the tern- con\'ertecl into a mosque under the name of QnvvaU 

tf^kito a mosque, td-Islam ( the Might of Islam The meagre refer- 
ence to this event in the Mirai-i-Ahmadi may be 
supplemented by a quotation from the French traveller M. de Theve- 
not, who visited Ahmadabad in 1666. Me says : — 


1. For the description of the temple given in the Chiniatnani prashasU see 
Appendix B at the end of this chapter. 

2. Their names are given as Vaghaji and Kalyanmal in the Chmtamani’ 
pra^hastiy verse 44. 

3. ‘ Mandelslo’s Travels into the East Indies,' translated by J. Davies, 
London, 1662, p. 30 ; See also Commissariat, M. S., Alanddslo's Travels in Western 
India (1931), pp. 23-25. For the full text of Mandelslo's account of the temple 
see Appendix C to this chapter. 

4. Miratd’Ahmadif Pers. Text, ed, by Syed Nawab Ali, Part 1, 
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‘‘ Ahmedabad being inhabited also by a great numbers of heathens, 

there are Pagods or idol-temples in it. That which was called the 

Pagod of Santidas was the chief, before Aurang- 

Thevenofs ;^eb converted it into a mosque. When he per- 
accountofthe r , ^ . , , * 

desecration. formed tliat ceremony he caused a cow to be 

killed in the place, knowing very well that, after 

such an action, the gentiles, according to their law, could worship 

no more therein. All round the temple there is a cloister furnished 

with lovely cells, beautified with figures of marble in relief, 

representing naked women sitting after the oriental fashion. The 

inside roof of the mosque is pretty enough and the wails are full 

of the figures of men and beasts ; but yXurangzeb, who hath 

always made a show of an alfected dexotion, which at length 

raised him to the throne, caused the noses of all these figures, 

which added a great deal of magnificence to that mosque, to be 

beat off.”^ 

The famous I'rench jeweller and traveller, M. Tavernier, who paid 

Tavernier's niany \ isits to Ahniadabad in the course of his travels, 

referenceto evidently referring to the Jain temple built by 
the Temple. u i 

bhantidas when he says : — 

“There was a Pagoda in this place which the Muhammadans 
took possession of in order to turn it into a mosque. Before 
entering it you traverse three great courts pax ed with marble, and 
surrounded by galleries, and you are not allowed to place foot in 
the third without removing your shoes. The exterior of the 
mosque is ornamented with mosaic, the greater part of which 
consists of agates of different colours, obtained from the mountains 
of Cambay, only txvo days’ journey from thence.”' 

It is not probable that so powerful a citizen and so devout a Jain 
as Shantidas w^ould allow^ this insult offered even by an Imperial Prince 
to a monument built at such immense cost and dedi- 
storesthe^e cat ed to one of the Supreme Souls of the Jain reli- 

^?ioR pass without making a representation to the 
Emperor. This may be premised from the grant of 
an Imperial farman, dated July 3, 1648, about three years after the 
Prince’s viceroyalty, directing Ghairat Khan and other officials in 
Gujarat to restore the building to Shantidas and to make him complete 
restitution for all damage done. This most x aluable historical document 
was in 1888 submitted by the then Nagarsheth Premabhai Heniabhai 
to the Superintendent of the Revenue Survey at Ahmadabad for 

1. Travels cfM.de Thevenoi, trans. by Lovell, London, 1687, Part 111, p. 10. 

2. J. B. Tavernier, Travels w ImHa, Ed. by Ball, 1, 72. 
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inspection.^ But all traces of it were forgotten for about half a century 
until the author was able, after much labour, to locate it in the posses- 
sion of Sheth Kasturbhai Manibhai, the grandson of Premabhai, at the 
end of 1932, in a long-neglected bundle containing several other valuable 
farmans. 

This farman bears at its top the seal of Dara Shukoh and was 
granted on the 21st of Jumad^as-Sani of the Hijri year 1058 ( July 3, 
1648), being addressed to the officers of the Subah of 
Sputy^ to ^Dara especially to Ghairat Khan, on whom 

in Gujarat special epithets of praise and regard are bestowed. 

The date is interesting, for we learn from the Mirat 
-i- Ahmad i that on this day the Emperor appointed his eldest son Dara 
as Viceroy of Gujarat in succession to Shaistah Khan who had been 
transferred.^ But Dara’s appointment was a nominal one, for he was 
allowed to remain at court and to carry on the government of his 
province by sending this Ghairat Khan as his naib or deputy to 
Ahmadabad. It is possible, therefore, that the farman was delivered to 
the latter on this day. As the farman has never been published before, 
we give below a full translation of the same : 

Toghra (in golden ink) : Farman-i- Abul Muzaffar Shihab-ud- 
din Muhammad Sahib Kiran-i-Sani Shah Jahan Badshah-i-Ghazi. 

Nishan : Nishan-i-Alishan Shahzada Buland Iqbal Muhammad 
Dara Shukoh. 

Seal ( in black ) Muhammad Dara Shukoh ibn Shah Jahan 
Badshah Ghazi. 

‘ Be it known to the governors, subahdars and mutasaddis, 
present and future, of the province of Gujarat, especially the one 

Shah Jahan's far worthy of various favours ( here 

man to the re- follow various honorific epithets)y viz,, Ghairat 
storation of the Khan, who has been reliant on and gladdened 
tempe, uy, xQyoX favours, that formerly, in respect of the 
temple of the leading person of the time {aubdat- 
al-akran), Satidas Jawahari, an exalted and blessed order had 
been issued to Umdat-ul-Muik Shaistah Khan to this effect : 
Shalizada Sultan Aurangzeb Bahadur had constructed in that 
place some mihrabs (j)rayer -arches) and had given it the name of 
a mosque ; and after that Mulla Abdul Hakim had represented to 
His Majesty that this building, by reason of its being the property 
of another person, could not be considered a mosque according to 
the inviolable Islamic law; a world-obeyed order, therefore, 

1. Jam AUihask Basmala, Ed. by Mohanial D. Desai, Part I, 30. 

Z MiraUi-Ahmadi, Persian text, Ed. by Nawab Ali, Part I» 224. 
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obtained the honour of being issued that this building is the property 
of Satidas, and that because of the mihrab which the famous 
Prince had made in tliat place the above-mentioned person should 
not be harassed, and that the arch should be removed and the 
aforesaid building should be handed over to him. 

‘ Now, at this time, the world-obeyed and illustrious order has 
been issued that the mihrab which the victorious and exalted 
Prince has constructed may be retained and a wall be built near 
the same as a screen between the temple and the mihrab* Hence 
it is ordained that, since his exalted Majesty has, as an act of 
favour, granted the aforesaid temple to Satidas, he should be in 
possession of it as before and he may worship there according to 
his creed in any way he likes, and no one should obstruct or trouble 
him ; also that some of the Faqirs ( beggars) who have made their 
abode in that place should be turned out, and Satidas should be 
relieved from the troubles and quarrels on their account, 

‘ And since it has been represented to His Majesty that some 
of the Bohras have removed and carried away the materials of that 
temple, in the event of this being so, those materials should be got 
back from them and should be restored to the person referred to 
above ( Satidas ), and if the aforesaid materials have been used up, 
their price should be recovered from them and should be paid to 
Satidas. 

* In this matter, this order should be considered extremely 
urgent and there should be no deviation from or disobedience to 
it. Written on the twenty-first of the month of Juraad-as-Sani in 
the year 1058 H. ( July 3, 1648 

This royal Farman may possibly have given some satisfaction to 
Shantidas who had built the temple, but by the Jain citizens of Ahmad- 
The tern le is edifice must have been considered for ever 

abandoned and desecrated so that, as Thevenot says, no worship 
his now disap- therein was possible. Neither was it likely that the 
peared. Muslims would utilise the building as a mosque after 

the Imperial orders. Under these circumstances there is no wonder 
that the monument fell gradually into decay and to-day it has practically 
disappeared, many of its stones and materisds having been carted away 
and employed to build other structures.^ There is little doubt that it 
cost its builder many lakhs of rupees at a time when the value of 
money was far higher than it is now. It is said to have resembled the 
beautiful Jain temple built by Sheth Hathising to the north of the Delhi 

1. The reverse of this Farman contains the following brief endorsement ; 

' through the humblest of servants, Biharimal.' 

2. Maganlal Vakhatchand's Htsiory of Ahmadabad ( in Gujarati ), 142-3. 

H 
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gate at Ahmadabad about the middle of the nineteenth century at a cost 
of about twelve lakhs of rupees. 

From a later reference to this temple in iht MiraUi-Ahmadi we 
leArn that, at the time of its conversion into a mosque by Sultan Aurang- 
zeb, two of the marble images each weighing a hun- 
in had been buried underground by Shantidas, 

set up in 1743. though it was given out that these would be destroyed. 

In 1743, when the Emperor Mahammad Shah was on 
the throne of Delhi, and the Subali of Gujarat was given to Fakhrudin 
Khan, who governed through Jawanmard Khan as his deputy, these 
idols were again publicly set up at Ahmadabad. The historian says 
that * marking the weal<ness of Islam and the decline of religious zeal * 
at this period, the descendants of Shantidas obtained, by means of a 
douceur^ permission to bring these images on carts into the city where 
they were installed for public worship in an underground temple which 
had been in existence for a long time and where the Jains used in secret 
to carry on their worship owing to the fear of the Musalmans.^ 

We may now refer to an imperial Mughal farman granted to 

Shantidas by Shah Jahan in the early years of his reign in which the 

Emperor makes certain grants which are different in 

Farman of 1629 j^^ture from those Palitana grants which are the 

about Jam tern- , , ^ , 

pies and poshals. subject of several well-known farmans of a later date. 

This farman, now in the possession of the firm of 
Sheth Anandji lialyanji, was written on the 21st May of the Ilahi month 
of Adar in the second year of the coronation, i, e,, in 1629-30. The 
document states that it had been brought to the notice of His Majesty 
that the temples of ‘ Chintaman’ and ‘ Satrunja* and * Sankhesara** and 
‘ Kesari’^ were in existence long before the auspicious accession, and 
that there were three poshals^ at Ahmadabad, four at Khambayat, one 
at Surat and one at Radhanpur in the possession of Shantidas. The 
order was, therefore, now issued to the effect that no one should put up 
at those places and houses for they had been granted to the Jains. The 

1. MiraU-Ahma^, Persian text, Ed. by Syed Nawab All, Part 2, p. S22. 

2. Sankheshvar is situated near Panchasar in the district of Munjpur, 24 
mOes south of Radhanpur in North Gujarat. It is still a famous place of Jain 
pilgrimage, but the present temples are modern and raised on the site of old 
buildings that have quite disappeared. (Bombay Gazetteer, V, 347) The Mrat^i- 
Ahma(& describes this temple as ‘Sankh Parasnath situated in pargana Munjpur 
Sarkar Patan*. (Nawab Ali and Seddon, Suppt, 139). 

3. The temple of Kesharianath, sacred to Adinath or Rishabhdev, is situat- 
ed in the village of Dhuleva, about 36 miles from the city of Udaipur in the 
state of the same name. 

4. A poshal is a place where a Jain stays when keeping his pasha vow, one of 
the four disciplinary vows of the Jains (cf. Sanskrit, Uposhatha-sHSB). 
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farman proceeds to add that the Sevras, * who recite the books Sagar 
and Sarogun ’ were permitted to remain in the Subah of Gujarat and 
they are enjoined not to fight among themselves but to engage them- 
selves in prayers for the continuation of the State.' 


APPENDIX A. 

(I) THE ANCESTORS OF SHANTIDAS JAWAHARI. 

According to the Chintafnani-prashasH, Shantidas was born in 
* the illustrious family of Ukesha, the birthplace of wealth His 
ancestry, as given in the prashasti, is as follows : 

Padma = Padmadevi. 


Kshmadhar = Jivani. 

Sahalua (?) = Pati:(?) 

Harapati = Punai. 

Vachha (®) ~ Sagaradevi 
Sahasrakirana 

= (l) Kumari j (2)Saubhagyadevi 

Vardhaman Pradyotan Shantidas = Rupam. 

= Viramdevi. 1 

Panjika==Devaki. 


(0) FAMILIES OF VARDHAMAN AND OF SHANTIDAS (4ipto 1540). 


(according to the Chintamani-prashasti). 
Vardhaman 

I 

T' I 1 ™ 1 i r 

Vastupal Raisingh Chandrabhanu Vijaya Sundara Kalyanmal. 
Shantidas. 


=(1) Rupa 
Panaji 


=(2) Kapur 

Ratnaji 
(b. 1629) 


=(3) Phula 

Karpurchand 
(b. 1638) 


=(4) Vachhl 

Lakshmichand 
(b. 1640). 


1. A photographic facsimile of this Farman (marked E), as well as those of 
several others, with imperfect and faulty translations, will be found in a small 
book entitled “Memorial from... Sheth A nandji Kalian ji the accredited repre- 
sentatives of the Jain Community of India in reference to the grievances about 
their rights re : the Shatrunjaya Hill" (Bombay : Th^ Timrs Press, 1925). 

2. This name is confirmed by a couplet in ofher works. (See AUihas^ 

Pas Part HI, 53n). 
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Evyently, Manekchand, who is mentiooed in the MirOt-i-Ahmadi 
and in some of the imperial farmans as the son of Shantidas^ and who 
loaned, along with others, large sums of money to Prinoe Murad 
Bakhsh at Ahmadabad in 1658, was born after 16fO whidi is the date 
of the composition of the Chintamani-prashasti. 


APPENDIX B. 

DESCRIPTION OF THE TEMPLE OF SHANTIDAS GIVEN IN THE 
CHINTAMANI-PRASHASTI. 

* In S. 1678 (A.D. 1621), Vardhaman and Shantidas, who had 
reached the zenith of their fortune, who had taken the religious vow 
along with the members of their family, who bad been leading a very 
pure life, and who had heard that building temples led to good luck, 
built a magnificent temple in the suburb of Bibipur (verses 45-49). 
On the arches of the temple there were statues of females resembling 
celestial nymphs, while at the door of the temple there was the 
Panchapatra for protection. The lofty steps of the temple indicated 
the way for the heavenward march of the devotees. There were six 
halls in the temple called M^hanada, Sinhanada, Suryanada, Ranga- 
rama, Khela and Gudhagotra. It had two turrets, four square temples 
around, and four underground shrines witli idols of the Jina (verses 
50-54).’' 


APPENDIX C. 

MANIffiLSIXyS ACCOUNT OF THE TEMPLE OP SHANTIDAS AT 
AHMADABAD IN 1638. 

We returned into the city to see the principal mosque (temple) 
of the Benjans (Banyas) which without dispute is one of the noblest 

Visit to the tern s®**!- I* was then new for 

pie of shanurfaa , *^6 Founder, who was a rich Benjan merchant named 
1®®- Santidas, was living in my time. The mosque stands 

in the middle of a great court which is enclosed with 
a high wall of freestone, all about which there is a gallery much after 
the manner of our cloisters in monasteries, having also its seats or 
cells and in every cell a marble statue, white or black, representing a 

1. The Sanskrit text of the ClmU(pmm-Pmkmli, wMdh ie corrupt, ha* 
been kindty rendered into En^iah for the authw by Prof. K, V. Abhayanfcar. 
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woman naked' sitting and having her legs lying cross under her 
according to the mode of the country. There were some had three 
statues, to wit, a great one between two little ones. 

^At the entrance into the mosque there are two elephants of 
black marble done to the life, and upon one of them the effigy of the 
founder. The whole mosque is vaulted and the 
adorned with several figures of men and other 
entrance. living creatures. There was not anything within 

the mosque, save that at the further end of the 
structure there were three chapels or obscure places, divided one 
from the other by wooden rails, wherein might be seen statues of 
marble, like those we had seen in the cells, with this difference only 
that there was a lighted lamp before that which stood in the middle. 


* We saw there also one of their Priests who was then busy in 
receiving, from the hands of such as came thither to do their devotions. 
The riesta and wherewith he adorned his images ; as also oil 

the ceremonial for the lamps which hung before the rails, and wheat 
pcrf^^ed in the and salt for the sacrifice, while he set the flowers 
^ * about the statues. His mouth and nose were covered 

with a linen cloth, lest the impurity of his breath should profane the 
mystery, and coming ever and anon near the lamp he muttered over 
certain prayers and rubbed his hands up and down in the flame thereof 
as if he had washed them in the smoke, and sometimes stroked his 
face with them , , • But he continued this foolery so long that we had 
not the patience to see the end of it ; so that we left him in the midst 
thereof to go and see the sepulchres which are the most remarkable 
rarities of the city.’* 


1. Manddbdo, like M. de Thevenot later in 1666, mistakes themarble statues 
of the Iain Tfrthankars in the cells for naked women sitting cross-legged. For 
the nature of these images see Commissariat, M. S.» AfeimIsUo’s TVot^ m Western 

(Oxfhrd 25if. 

2. J. /UMn de Manddslc/s into the Indies, trans. fay J. Davies, London, 
1662, p. SO. 



CHAPTER II 

SHANTIDAS JAWAHARI AND THE IMPERIAL “PALITANA FARMANS.” 

A number of Imperial Mughal farmans now in the possession of 
the firm (pedhi) of Sheth Anandji Kalyanji,' the accredited representa- 
tives of the Svetambar Jain community of India 
Imperial Far- bear eloquent testimony not only to the great influence, 
Shanfldas.*^ Shantidas at the Mughal court but also to the 

signal services which he was able to render to his 
co-religionists in Gujarat. These farmans are all authentic documents 
and have been carefully preserved during the past three hundred 
years. They are granted by Shah Jahan and his two sons Prince 
Murad Bakhsh and Aurangzeb and are addressed to the imperial 
officers of the Subah of Ahmadabad. The purport of all these farmans 
is to grant and to confirm to Shantidas the possession of the village ( or 
pargana ) of Palitana and the sacred hill of Shatrunjaya as Inam to be 
held by him for the benefit of the Jain community of which he was then 
the greatest leader and advoaite. All these farmans, which we shall 
proceed to discuss in detail, have been beautifully reproduced in a small 
book^ published by the firm of Anandji Kalyanji in connection with 
their famous disputes with the native state of Palitana.® 

The earliest* of the Farmans relating to Palitana was issued 
towards the end of Shah Jahan’s reign by Prince Murad Bakhsh when 

1. Anandji Kalyanji is not the name of any person, but it is the fictitious 
name (signifying *joy' and 'prosperity') of a firm which is managed by the lead- 
ers of the Jain Community in Western India. This body or firm has been 
established for many years in order to carry on ail matters of business connected 
with the temples sacred to the Jain religion on the hill of Shatrunjya at 
Palitana. The principal authorities in the affairs of the firm are the descendants 
of Shantidas, the heads of the Nagarshet family at Ahmedabad. The President 
of the firm at present is Sheth Kasturbhai Lalbhai. 

2. The book is entitled " Memorial (to Government) from the Managing 
Representatives of the firm of Sheth Anandji Kalyanji,.. in reference to their 
grievances about certain rights Re : the Shatrunjaya Hill" (Bombay : The Jims 
Press, 1925). 

3. My best thanks are due to Mr. Najib Ashraf Nadwi, M. A., who has made 
a special study of Mughal farmans, for his valuable help in the rendering of 
several of the "Shantidas Farmans” mentioned in this and the Mowing chapter. 

4. The farman is marked G and attested, along with all the others, by 
Mr. E. T. Candy who, as acting Judicial Assistant to the PoKtical Agent in 
Kathiawar, delivered a well-known Judgment in the Palitana dilute on 23 
December, 1875. 
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he was viceroy of the province of Gujarat, and it is dated 29th 
Muharram in the 30th year of the ' auspicious * coronation of his father 
ce Murad's ^ ^ November, 1656 ). The toghra at the head of 
gr^^t^o/ PaUtana document bears the name of the Emperor with 
when Viceroy, the ntshan of Shahzada Sultan Muhammad Murad 

Nov, 7. 1656. Bakhsh, along with the Prince’s seal. The Farman 

is addressed to the officers, present and future, of the Sarkar of Sorath 
(Kathiavad) and declares that Shantidas, the Jeweller, the Chief of the 
Grandees, had represented that in the village (mauza) of Palitana, 
situated in the said sarkar, there was a temple of the Plindus called 
Shatrunja,^ frequented by pilgrims. Therefore, the exalted order had 
been issued that the abovementioned village was granted as Ifiam to 
the said grandee. Knowing this, the officers should not interfere with 
him in any way. Thougli the grant is made expressly by name to 
Shantidas, it was apparently in trust, for it runs, ‘so that the people of 
the adjoining places may come there for pilgrimage {tirtha) with peace 
of heart.’ An interesting feature of this Farman is the fact that the 
reverse bears the words : ‘Through the humblest of disciples Ali Naqi 
with his seal’. We know from liistory that this able and devoted 
officer was the diwan of the province of Gujarat during the period 
of Prince Murad Pakhsh’s viceroyalty, and that he was shortly after 
this date destined to meet a violent death at Ahmadabad in 1657 at the 
hands of his master, when the hot-headed Prince killed him during a 
drunken frenzy. 


The above mentioned grant of the village of Palitana is confirmed 
and enlarged in the following year bv an Imperial Farman^ granted by 
the Emperor Shah Jahan and dated the 19th of the 
Farnurn, da^d ^ auspicious mouth of Ramazan in the 31st year of the 
June 21, 1657. most holy coronation, corresponding to 1067 Hijri 
( June 21, 1657 ). The toghra contains the full official 
titles of the limperor and near it is a beautiful square seal of this ruler. 
The document states that the Pargana ( not village ) of Palitana, 
which is called Shatriinia, situated within the jurisdiction of the Sarkar 
of Sorath, a dependency of the Subah of Ahmadabad, has been gi\'en as 
Jagir to the happy and fortunate son Prince Muhammad Murad Baksh ; 


1. Shatrunjaya, the name by which the sacred hill of Palitana in Kathiwar 
is most commonly known, means, literally, the place of victory over the 
enemies (sfuitru), which arc mm (attachment to wordly things) and dwtsfi 
(hatred). Th^ liin is considered the most sacred of the Jain ptoces of pilgrimage 
(Hrthas) in India, and is known by twenty- one other names, e.g.^ Siddhadial, 
Vimalgirk ^unddfcegiri, etc, Jain tradition holds this hill to be skashvaia or 
eternal ^ 

2. This is farman marked F reproduced in the Memorial of Sftclh Anandji 
^yanfi referred to above and discussed at p. 88 in Mr. (Tandy’s Report. 



216 


JOU^tl^AL OP THfi U^^IVlfiRSttY OP B0M6AY 


the Prince being described under the most loving epithets, such as *the 
comfort of the eyes of the state,' ‘ the young plant of the garden of the 
Khilafat \ * the fruit of the tree of grandeur etc. The same pargana 
was by this Farman granted from the season of the autumn harvest as 
Inam for two lakhs of dams to Shantidas Jawaliari by way of 
altamgha. This Farman, in continuation, enjoins upon the exalted 
children of high descent, the nobles and ministers, the mutsaddis of the 
Diwan's office, the jagirdars and karoris, that the 
exalted order should be upheld and that the 
said pargana should be left to Shantidas and his lineal 
descendants from generation to generation. He was to be exempted 
from ail dues and taxes and imposts in connection with this grant and 
they were not to demand from him every year a new sanad. It is 
difficult for us to offer any explanation of the discrepancy between the 
village of PaJitana granted in Prince Murad’s sanad and the pargana 
of the same name clearly mentioned in this and later farmans 
except on the assumption that the Jagir was transferred by the 
Emperor. 


The Imperial farman next in chronological order is of great 
interest, not only in connection with Shantidas, but also because it 
3 Farman of supplies an important confirmation of the fact recorded 
Murad Bakhsh by the Persian historians that, soon after the arrival 
Jui^*20^1658. Jahan’s serious illness. Prince 

Murad Bakhsh, then viceroy of Gujarat, proclaimed 
himself Badshah Ghazi or Emperor at Ahmadabad on 5th December 
1657. From this date we may consider the rule of Shah Jahan to have 
come to an end in Gujarat and the Khutba was read in the name of the 
new ruler and coins were struck in the provincial capital and other 
towns. This Farman^ is a confirmation to Shantidas of his rights by 
Murad Bakhsh not now as Prince but as the de facto Sovereign. The 
toghra bears his new titles, viz,, Abul Muzaffar 
^e^ous™ante.^ Muravvaj-ud-din Muhammad Murad Bakhsh Shah 
Ghazi, and near it is his round lineal seal with the 
same words and the Hijri year 1068 (A.D. 1657-8). The date of the 
Farman is the 29th of the month of the blessed Ramazan in the first 
year of the auspicious coronation, i. e., June 20, 1658. It recites that 
the pargana of Palitana, which is also called Shatrunja, has according 
to former sanads been conferred on Satidas Jawahari, and that this 
person has requested that a new exalted farman be granted to him. 
This request is granted, and the divans, vazirs, and the mutsaddis, etc., 
are instructed to regard the Pargana mentioned above as the Inam of 
Shantidas and not to hinder him in any way. An endorsement on the 


1. This is the farman marked H in the Memorial of Sheth Anandji Kalyarji 
and discussed at p. 89 in Mr. Candy’s Report. 
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reverse of this Farman is interesting for it states that the Sanad was 
issued by Murad’s son ‘ the humble disciple and sincere son Muhammad 
Izid Bakhsh Bahadur,’ and bears a seal which reads ‘ Izid Bakhsh ibn 
Muhammad Murad Bakhsh Badshah Ghazi, first year of the corona- 
tion, 1068.” The date on which the Farman was written ( 20 June 
1658 ) shows that it was issued only a few days before Prince Murad 
was imprisoned by Aurangzeb at Mathura during the march of the two 
brothers from Agra to Delhi, 

Prince Murad Bakhsh was not destined to enjoy for many months 
the exalted title of Badshah Ghazi or Emperor which he had assumed 
^ at Ahmadabad at the end of 1657. After thecombin- 
Aurangzeb. armies of this Prince and Aurangzeb had signally 

defeated Dara at Samugarh, Murad’s power was on 
the wane and on the march from Agra to Delhi he was inveigled into a 
trap by his brother and made a prisoner. These events made it again 
necessary for Shantidas to have the Imperial grants regarding the hill of 
Palitana confirmed by Aurangzeb who was now definitely emerging as 
the successful claimant for the throne of his father in the War of the 
Succession. Two royal farmans granted by the new sovereign to Shan- 
tidas have been preserved and are available for our study. The dates 
of these farmans, as well as other collateral evidence available in the 
Mirat‘i-Ahtnadiy make it clear that the great Jain magnate and finan- 
cier had accompanied the camp of the confederate princes from the time 
of Murad’s departure from Gujarat to join his brother in Central India 
to the date or dates when he obtained from the victorious Aurangzeb 
the confirmatory farman that he required and permission to return to 
his native city. 

With the rash Prince Murad now definitely out of the way, Au- 
rangzeb arrived at Delhi in hot pursuit of Dara, and here in a plain 
near the city he went through his first quiet corona- 
tion ceremony on the first of Zil ’qadah H. 1068 ( 21 
July, 1658 ). It is an interesting fact that the Far- 
man now granted by Aurangzeb to Shantidas is dated 
the 9th of Zil’qadah, 1068 H. ( July 29, 1658 ) i, c., only eight days 
after his assumption of sovereignty. It is thus one of the earliest Far- 
mans issued by this Emperor in a long reign of half a century. The 
legends on the seal and on the toghra of this document are significant 
for they are the same which Aurangzeb employed while he was Prince, 
the new seal and the new royal titles having not so soon come into use. 
The toghra re^s : ‘ The illustrious royal order of Muhammad Au- 
rangzeb Shah Bahadur Ghazi,’ while the legend on the seal bears the 
same words with the addition of * ibn Saheb Kiran Sani.’ 
c 


4. Aurangzeb’s 
Farman granted 
to Shantidas, 
July 29, 1658. 
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The text of Aurangzeb’s Farman^ is in most respects similar to 
that of the preceding ones which it was intended to confirm. Shanti- 
The contents of Jawahari had represented to the holy, auspicious 

this Farman. exalted presence that, according to the Farman 

of his late Majesty, ‘ the shelter of the Khilafat, 
the shadow of God, possessing the dignity of Solomon,* which was 
dated the 19th of the holy mouth of Ramazan in the 31st year of the 
coronation, the pargana of Palitana, also called Shatrunja, situated in 
the Sarkar of Sorath, a dependency of the Subah of Ahmadabad, had 
been given to this servant as Inam by way of altamgha for two lakhs 
of dams. He now desired an illustrious royal mandate to be issued 
from the Court of the Saltanat. Aurangzeb, therefore, again grants 
to Shantidas the said pargana as Inam to remain with his lineal 
descendants from generation to generation, and the usual instructions 
are given to the officials and mutsaddis of the Subah. The reverse of 
the Farman bears an endorsement to the effect that it was issued 
through Prince Muhammad, the eldest son of the new Emperor, and 
the Prince’s seal affixed thereto reads : ‘ Muhammad Sultan Bahadur 
bin Muhammad Aurangzeb Shah Bahadur Ghazi, 1068 *. 


Here then we shall stop in our survey and critical examination 
of the four Imperial Mughal farmans granted to Shantidas in connec- 
tion with the possession of the village or the pargana 
^mmary of the qj Palitana, ‘ also called Shatrunja One of these 
was granted by the Emperor Shah Jahan ; two more 
by Murad Bakhsh, once as Viceroy of Gujarat and again as de facto 
Emperor ; and the last one by Aurangzeb immediately after his 
informal coronation, Shantidas plays during this period the part of 
the trusted representative of the Jain community in the same way as 
the great acharya Hirvijaya Suri had done at an earlier date in the 
reign of Akbar. All these four farmans have been reproduced, with 
rather imperfect translations, in the book mentioned at the beginning 
of this chapter, which has been published by the Jain community as 
represented by Anandji Kalyanji. We propose to return to 
Shantidas in the next chapter and to discuss some very important and 
interesting Farmans, hitherto unknown, which the author has been 
fortunate to bring to light. 


1. This is farman marked 1 reproduced in the Memorial Sheth Anand^ 
Kdyanji and discussed at pp. 89-90 in Mr. Candy’s Report. 



CHAPTER III 


DISCOVERY OF NEW FARMANS ON SHANTIDAS: FINANCIAL 
LOANS MADE BY HIS FAMILY. 

The originals of the four Imperial Palitana farmans granted 
to Shantidas, which have been described in the preceding chapter, 
are preserved at Ahmadabad by the firm of Anandji 
m^i^n ^ Kalyanji. The author was given the facility of 

Shantidas. inspecting these some years ago by the courtesy of 

Sheth Kasturbhai Lalbhai, the President of this body. 
When a long cylindrical tin box was handed over to him from the 
safe as containing these well known Sanads, it was found, when opened, 
to the author’s great surprise and no less delight, that the contents 
were something very different. Three original and absolutely new 
farmans, not hitherto known to exist, and not utilised by the Jains in 
their long legal disputes with the Palitana state, were thus by a 
strange accident brought to light. They are of the greatest historical 
value and give us further important information about the financial 
transactions between the Mughal rulers and Shantidas and his sons. 
Besides, one of them records the grant to Shantidas by Aurangzeb of 
the sacred Jain hills and temples at Girnar, Abu and Taranga which 
have not been referred to in any of the hitherto known farmans, all of 
which relate to Palitana.There are also interesting references to valu- 
able help supplied by Shantidas and his firm to the Mughal armies on 
their marches. The present chapter will, therefore, be devoted to a 
detailed study of this absolutely fresh and genuine historical material. 
But we shall also incorporate such information as is given on the 
subject by the Mifctt-i-Ahmadi and other sources, including a new 
farman granted by Aurangzeb to Lakhshmichand, the son of 
Shantidas, which is now in the possession of Sheth Kasturbhai 
Manibhai Nagarsheth, the lineal descendant of Shantidas Jawahari. 

The first of these newly discovered Farmans is granted by 
Murad Bakhsh as Emperor to Shantidas, and the date on which it was 
1. Murad’s Far- written, 22 June 1658, shows that the grant was 
man about the made only four days before this ill-fated and rash 
Mma^^ Prince found himself suddenly a prisoner in the hands 
of his brother near Mathura during the march of 
tbeir joint armies from Agra to Delhi in pursuit of Da^ra after the 
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Emperor Shah Jahan had been placed in confinement. Shantidas was, 
in all probability, in the camp when he received this grant. The 
farman is an order by Murad to his imperial representative in 
Ahmadabad to repay, from the revenues of certain specified parganas, 
the loan of five lakhs and fifty thousand rupees which had been secured 
by this Prince from Manekchand, the son of Shantidas, and others, 
on the eve of his departure from that city to join his brother in the 
War of the Succession. The following is a complete translation of 
Murad’s farman : 

Toghra : Farman of Abul Muzaffar Murawwaj-ud-din Muham- 
mad Murad Bakhsh Badshah Ghazi. 

“ Be it known to the shelter of the Vazirate, the deserver of 
favour and kindness, Haji Muhammad Quli, who has been 
Transl ton of honoured and elevated by boundless and exalted 
this Farman, favours, that Satidas Saliu has been honoured 
1658^ 22 June, with an auspicious audience by His Majesty, and, 
by virtue of the favours with which he is asso* 
ciated, this world-obeyed illustrious order, which demands obe- 
dience, is issued to the effect that the amount which has been 
borrowed from Manekchand, the son of the above-mentioned 
person, and his brothers, at the place of our accession Ahmadabad, 
as a loan for the government — which is the foundation of the 
world — and the details of which are described below, should be 
paid off from the revenues, for the kharif season of this year, of 
the parganas mentioned herewith. 

“ Since Manekchand has rendered meritorious service, and 
Satidas, by virtue of his fidelity and loyalty, lias received the 
blessing of an audience, therefore the exalted order is repeated 
that he ( Haji Muhammad Quli ) should exert himself in this 
matter in such a way that the loan made by him and his brothers 
is soon repaid. Considering this as most urgent, he should act 
in accordance with the holy and exalted order. Written on the 
1st of the month of Shawwal in the first year of the blessed 
accession ( June 22, 1658 ). ” 

The reverse of this Farman bears the interesting remark : 
‘ Issued through the humble disciple and sincere son Muhammad Izid 
Bakhsh Bahadur.’ It also contains in shikastah script the details 
about the various ports and parganas from the revenues of which for 
the kharif harvest the loan advanced by Manekchand and others was 
to be repaid. 

That this farman of Murad Bakhsh, about the repayment of the 
loetn secured at Ahmadabad, recently brought to light in original^ is an 
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authentic historical document, finds unexpected confirmation from the 
Mirat-i’Ahmadu The author of this work, who had access to the ori- 
The MiraH-Ah- records in the office of the Diwan at Ahmadabad, 

rmdi reproduces reproduces the same farman in identical language, 
this Farman. difference being that the officer to whom it 

is addressed is named as the Khwajasara Mutamad Khan. In 
introducing the document, the historian remarks that out of the 
total amount which Murad Bakhsh had raised from the inhabitants of 
Ahmadabad, 5,50,000 rupees were due to the sons and brothers of 
Satidas Jawahari who was a favourite of the court and known to the 
exalted Princes. He waited upon His Majesty ‘ the King of the World’ 
( i. e. Prince Murad) after the defeat of Muhammad Dara Shukoh, 
and the Prince, only four days before his own imprisonment, sent this 
Farman with his own seal to Mutamad Khan for the repayment of 
the above-mentioned loan.^ 

The text of the farman as given in the MiratH-Ahmadi gives the 

Details about about the repayment of the loan of 5,50,000 

the repayment rupees to Manekchand etc., from the revenues of the 
Kharif harvest, as follows : 


From Surat, 1,50,000 rupees. 

From Khambayat, 1,00,000 „ 

From pargana Petlad, 1,00,000 „ 

From pargana Dholka, 75,000 „ 

From pargana Bharuch, 50,000 „ 

From pargana Viramgam, 45,000 „ 

From Namaksar, 30,000 „ (Total 5,50,000 Rs.). 

The Farman concludes thus: ‘In accordance with the holy order 
it was decided that since Manekchand has always been rendering 
service, his loan should be repaid first and after that the other 
merchants should be paid, viz., Manekchand, 4 lakhs and 22 thousand ; 
Rabidas (Rakhidas), the partner of Satidas, 40 thousand ; Sanmal and 
others, 88,000.’ 

Three or four days after he had granted the above farman, 
Prince Murad Bakhsh, as a result of his own folly, found himself 
Murad's im ri ^ prisoner with golden shackles on his feet in his 
sonment:S^nd- brother’s tent near Mathura. Shantidas must have 
das turns to realised that the sanad just secured for the repay- 
ment of the large loan given to this Prince was now 
hardly worth the paper on which it was inscribed unless it was con- 
firmed by the victorious Aurangzeb. His efforts in this direction, for, 
he was actually travelling with the camp, proved successful, as may be 
seen from another of the new farmans recently brought to light, dated 
1. Ed. by Nawab All, Pera. text, Part 1, 238-9, 
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10th August 1658, at which period Aurangzeb was probably encamped 
on the banks of the Satlaj on his march to Lahore in pursuit of Dara. 
This date is also important for another reason for on it Shantidas re- 
ceived another farman^ from the same ruler granting him permission to 
leave the camp and to return to bis native city of Ahmadabad. We 
shall give below a translation of the farman in connection with the re- 
payment of the loan : 

Toghra (in golden ink): The illustrious farman of Shah 
Muhammad Aurangzeb Bahadur Ghazi. 


‘ Be it known to the thrifty and favour-desiring Rahmat Khan, 
who has been honoured by the royal kindness, that the chief 

2 Aurangzeb's nobles, Satidas Jawahari — who has 

farman about received the honour of the audience of his illus- 

Au trious majesty, and who has been permitted, on 

this occasion of auspicious beginning and happy 
ending, to go from the court to his native place Ahmadabad — has 
brought, through the medium of those who stand at the foot of the 
throne, to our exalted and elevated notice that Prince Murad 
Bakhsh has taken at Ahmadabad (as a loan) the sum of five 
lakhs and fifty thousand rupees, of which amount four lakhs and 
sixty-two thousand rupees were from Maiiekchand the son and 
from Rakhidas the partner of the servant (Satidas) and eighty 
thousand from some of the relations of this humble person, accord- 
ing to the details written below, and this has been the cause of 
anxiety to the servant 

'Therefore, on account of our kindness and generosity w’-e grant 
the sum of one lakh of rupees from the royal treasury to the said 
person, and in this connection an illustrious farman has been also 
issued to Shah Nawaz Khan^ ( the Subahdar) — the epitome of the 
family of the Prophet, the chief of the household of Ali, the pillar of 
the great Empire, the receiver of boundless favours, the centre 
of unlimited goodness, the elevated, the Khan. 

‘And, therefore, this world-obeyed and obedience-demanding 
order is also issued to you who deserve favour that, after satisfying 


1. This farman is given by the author of the MvtaH-Ahmadu Persian text, 
Ed. by Syed Nawab Ali, Part I, 240-41. 

2. Shah Nawaz Khan Safavi was the first Subahdar of Gujarat appointed by 
Aurangzeb after his informal coronation at Delhi. Rahmat Khan, to whom the 
Farman is addressed, was dxwan of the province at this time. Shah Nawaz was 
father-in-law both to Prince Aurangzeb and to Prince Murad. His vicerpyalty was 
a brief one, for he joined Dara when that Prince arrived at Ahmadabad during 
his flight through Cutch and the two together proceeded to Ajmir where this 
Prince was signally defeated at the battle of Deorai. Shah Nawaz Khan was kill- 
ed by a cannon ball during this battle (March, 1659) , 
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yourself about this loan of four lakhs and sixty-two thousand 
rupees made by his son and his partner, you should, with the 
concurrence of the above-mentioned Khan, give one lakh of rupees 
to the said person without any delay and hesitation so that he 
may, by making use of it, carry on his business and profit by it. 
This should be treated as urgent and considered peremptory. 
Written on the 21st of the month of Zil’qada, 1068 H. (August 
10, 1658 ). 

The next farman in point of strict chronology is interesting as well 
as unique in the fact that it was granted by Aurangzeb not to Shantidas 
but to his son Lakshniichand, and its original is at 
toLakshm?ch!ufd, present in the possession of Sheth Kasturbhai Mani- 
son of Shantidas. bhai Nagarsheth. The date of the farman is 30 

OA I 65 g 

' ‘ January 1659, when tlie Emperor was probably resting 

at Agra after his decisive victory over his brother Shuja at Khajwah 
( near Korah ) in the first week of the same month. The following is a 
translation of this farman granted by Aurangzeb to Lakshniichand 
within six months of his accession. The victor in the Fratricidal 
War was anxious to win over to his side this powerful Jain family of 
Gujarat, especially as Dara, though in headlong flight, had not yet 
been captured. 

‘ In the name of God, the Compassionate and the Merciful.* 
(Seal) Abu’l Muzaflar IMuhiuddin Muhammad Aurangzeb Badshah 
Alamgir Ghazi Bahadur. 

‘ Be it known to the mutasaddis ( administrators ) both of the 
present and the future of the Subali of Ahmadabad who are hopeful 
of the royal favour, that Lakshniichand, the son of Satidas Jawa- 
hari, has recently submitted, through those who stand at the foot 
of the throne of the Khilafat, to the noblest, holiest and most 
exalted (majesty) that he has sums due from his gumashtas (agents) 
and several inhabitants of the said Subah, and that these bring 
forward false excuses as regards the payment of the same. He 
hopes that from the court of sovereignty the exalted order may be 
issued that they ( e,, the oflicers) should help him in the recovery 
of the amounts due to him. 

* The world-ruling order which is obeyed by the universe is now 
issued that, provided the truth of his complaint is proved, they 
should help and assist him in the recovery of whatever is necessary 
as due to the applicant from those persons according to the 
documents and accounts, and they should so act that the money of 
the applicant should not be withheld by any one contrary to his 
accounts. They should consider this as urgent. 
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* Written on the 16th of Jumad-ul-awwal of the first year of the 
august accession ( 30 January, 1659 )/ 


We have now reached the last of the long series of the Shantidas 
Fannans. It was probably granted by Aurangzeb in the very last year 
of Shantidas’s life, for it is dated March 12, 1660, 
Shanfidas evidently intended to mark the Emperor’s 

mans. appreciation of his services rendered during the War 

of the Succession. The contents are of unique 
interest inasmuch as not only is Shantidas confirmed in the possession of 
the village, hill and temple of Palitana, including the grass and the 
timber on the hill, but the great jeweller now receives at the end of his 
career a further grant of the hill and temples of Girnar under Junagadh 
and of Abu under Sirohi as a special favour. The language of the 
farman, however, makes it clear that they are all given to him in trust 
for the use and worship of the Shravak community. The document 
being one of those recently discovered, and not yet published, we give a 
full translation of the same. The language of the Toghra is to be noted 
for, instead of the usual full name and titles of the sovereign, we have 
an exhortation to the faithful to obey Allah and his Prophet — a. 
departure from normal terminology quite in keeping with the character 
of this puritanical sovereign. 


‘ In the name of Allah, the compassionate and the merciful. 

( Toghra in vermilion ). ‘ O ye Faithful, obey God and obey the 

Prophet and those in authority from amongst you. 

grant^^of^ Abu (Square lineal seal) ‘Abul Muzaffar Muhi-ud- 

and Girnar to din Muhammad Aurangzeb Alamgir Badshah 

Shantidas, 12 

March, 1660. Ghazi. 

‘ At this time the exalted Farman is issued 
that since Satidas Jawahari, son of Sahasbhai, of the Srawak 
community, has solicited and been hopeful for special favours, and 
has greatly helped the army during its march with provisions, and 
expects to be honoured with special rewards, therefore, the village 
( deh ) of Palitana, which is under the jurisdiction of Ahmadabad, 
and the hill of Palitana famous as Satrunja, and the temple on 
it, all these we give to the said Satidas Jawahari of the Srawak 
community. Further that the grass which grows there may be 
used for grazing by the animals and cattle of the Srawak commu- 
nity ; and the timber and fuel which is to be found on the hill of 
Satrunja should belong to the Srawak community so that they 
may utilise these for whatever purpose they like. Whoever 
guards the hill of Satrunja and the temple should be entitled to the 
income of Palitana and they should continue in prayer for the 
maintenance of the eternal government. It is necessary that the 
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administrators and officers and the jagirdars and the karoris of the 
present and future should absolutely not allow any deviation or 
alteration in this. 

* Besides this, there is a mountain in Junagadh famous as 
Girnal (Girnar) and there is another hill at Abuji under the 
jurisdiction of Sirohi, We give these two hills also to Satidas 
Jawahari of the Srawak community as a special favour so that he 
may be entirely satisfied. It is necessary for the officers that 
they should not allow any one to interfere with these, and 
no one among the Rajas should obstruct him, and they should 
always help him as such action will bring royal pleasure. 

* And they should not demand a new sanad every year and if 
anybody makes any claim about that village and the three hills 
which we have given to him he will be liable to the censure and 
curses of the people as w^ell as of God. Another separate sanad 
has also been given to him. 

* Written on the tenth of Rajab in the Hijri year 1070 (March 
12, 1660); 

This then is the last of the farmans hitherto known as secured 
by Shantidas from the Mughal Emperors. The exact date of his death 
De th of Shant* ^ matter of some difficulty. Here the Jain literary 
das, 1659, works, which are so valuable in many respects, come 

to our help, and we learn from the poem known as 
the Rajsagarsuri-Nirvanras composed in Samvat 1722 (A.D. 1666) 
that the great Shantidas died in Samvat 1715^ which ended on October 
5, 1659 A.D. The Farman just described, however, is dated March 
12, 1660. This discrepancy cannot be satisfactorily explained until 
some further information comes to light. It is, however, possible 
that the news of the great jeweller’s death did not reach the Mughal 
court until after the date of the issue of this farman. 


As the date of Shantidas’s birth is unknown, we can only form a 


rough idea of his age at the time of his death, but if we suppose that 
he was at least twenty years of age at the time when 


The foremost 
personality in 
Gujarat in his 


he installed the image of Mahasnath on the sacred 
hill of Shatrunjaya in 1612-13, he must have been 


day. 


about seventy years old at the time of his d^th. 


Judging by the high esteem in which he was held at the courts of 
Jahangir and Shah Jahan, and the facility with which he could secure 
sanads from one Imperial ruler after another, we must conclude that 


1. Cf. 

^ 5Hail MS* 

—Jain Aitihasfc Gurjar Kavya-sanchaya. Ed. by Jinvijayaji, text, p. 58. 


D 
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he was in many respects the foremost personality in Gujarat during 
the first half of the 17th century outside the ranks of the Mughal 
hierarchy. Already in 1640, the Chintamani-prashasti describes him 
as ‘ well known at the court, with the royal favour indicated by the 
gift of many swift horses and fiery elephants, and an ornament to the 
city of Ahmadabad.’^ 


1. The celebrated French jeweller and traveller M. Jean Baptiste Tavernier, 
who was in Ahmadabad ten or twelve times during his many voyages to the East, 
relates in some detail a most absurd story about ‘the wife of a rich Banian 
merchant named Shantidas,' who was for long without a child, and who was 
encante as the result of eating some fish on the advice of an attendant Some 
time after, the husband died, and she gave birth to a posthumous child whose 
dght to inherit the father's effects was denied by the relatives as she had been 
without any issue for over 15 years. The matter was taken to the Governor and, 
on the advice of the doctors, the legitimacy of the child was established by the 
fact that, as expected by these experts, it smelled of fish when taken to the 
bath some days after the confinement! (Tavernier: Travels in Indku Ed. 
by Ban, 1, 75^6). 



THREE FORGOTTEN PALLAVA KINGS 


When studying Pallava History we generally examine Pallava 
inscriptions only. Thus the names of three Pallava Kings have 
escaped the notice of the scholars, for they are only mentioned in the 
inscriptions of the Kadambas of Banavasi. These kings are called 
Nanakkasa, ^antivarman, and Chandadanda. Their history in connec- 
tion with the Kadamba Kings is as follows. 

During the second half of the fifth century — in 475 according to 
Mr. Moraes — there occurred a split in the Kadamba family. King 
^antivarman seems to have died at about this time ; his brothers, 
Krishnavarman and Kumaravarman, declared themselves independent 
in Triparvata and Uchchangi respectively, instead of acknowledging 
Mfigesavarman, their nephew as lawful king of Banavasi. Uchchangi 
seems to have been the capital of the western province. 

The capital of the South was Triparvata. This city has changed 
its name twice at least. It was called Dorasamudra under the 
Hoysala kings. The Emperors of Vijayanagara changed this denomi- 
nation into Halebidu, which is still the present name. It is situated in 
the Belur Taluqua of the Hasan District in the Stale of Mysore.* 

Krishpavarman I did not reign long at Triparvata, for he was 
already an old man when he ascended the throne, as he was the 
brother of the deceased King of Banavasi.^ Yet before his death 
his new kingdom suffered a tremendous set-back. An inscription found 
in the Devanagere Taluqua of the IMysore State informs us that the 
Pallava King Nanakkasa completely routed KrishnavarmaiVs army. 
Furthermore the epigraph adds that ^ivanandavarman “ whose country 
was thereby ruined, retired from the world after this battle, and betook 
himself to a forest wishing to live a life of penance, prayer and 
solitude.”^ The authors who have studied these inscriptions do not 
agree as regards the identification of this Sivanandavarman. Mr. 
Rice is of opinion that he is probably a younger son of Krishnavarman.* 
But Mr. Moraes contradicts this vie\v, for Sivanandavarman is 
said to be of the Atreya gotra, born in the 6oma-vaih^ while the 
Kadambas were of the Mancivya gotra and sons of Hariti. According 

1. Cf , Heras, Triparvah, K, H. R, I, pp 13-18. 

2. Mr, Moraes, Vtc mamba Kuk, p. 15, chart, gives him five years, from 
475 to 480. 

3. E.C.,XI,Dg.l6L 

4. Rice, Mymrc and Coorgf pp. 24, 25, 
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to him 6ivanandavarman may probably be a brother of K^^ishpa- 
varman’s wife who is said to be the daughter of Kaikgya*'*, for 6iva- 
nandavarman himself was “ born also in the family of the Kgkayas.**® 
The opinion of Mr, Moraes seems to be the soundest one. A short 
phrase of the Devanagere inscription which has been overlooked hitherto 
seems to confirm this view. The inscription states that as a result of 
the battle with the Pallava army, Sivanandavarman’s country was ruined. 
His country was therefore different from the Kadamba country, as he 
did not belong to the Kadamba family. He seems to have been an 
independent ruler who had succeeded his father Kekaya. He may have 
been a brother of the Kadamba Queen. This proves that Nanakkasa 
fought against the combined forces of the Kadamba king K^ishnavar- 
man I and the Kaikeya prince 6ivanandavarman. 

The result of this victory of Nanakkasa was two-fold ; first of all 
the Kaikeya territory seems to have been annexed to the Pallava 
kingdom, for the inscription avers that it was ruined and that its ruler 
took up sannyasa. As regards the Kadamba kingdom of Triparvata 
an annexation was not effected, but Krishnavarman II undoubtedly 
had to acknowledge the suzereignty of the Pallavas, as the fact we are 
going to relate just now sufficiently proves. 

Krishnavarman I had two sons, Vishnuvarman and Devavarman. 
The latter is only knov;n through the Dgvagiri plates issued by him in 
the time of his father.^ The former succeeded him, but apparently 
an obstruction occurred before his enthronement. Probably, as Mr. 
Moraes suggests, “ Mrige&ivarman or some other king of the elder 
branch of the Kadamba family tried to prevent Vishnuvarman’s 
succession to his father’s throne.”^ On this occasion his overlord 
the Pallava king, “ installed him on his throne,”*^ probably by 
marching an army on Triparvata and even defeating the king of 
Banavasi ( though this is not mentioned in any epigraph ). Now this 
Pallava king who thus helps the branch of Triparvata is not called 
Nanakkasa, but Santivarman. What was his relationship with 
Nanakkasa ? The epigraphical records do not give the slightest hint 
to solve this problem. Yet the continuation of dealings with the 
Kadamba family of Triparvata makes one realise that Santivarman 
must have been the successor of Nanakkasa, and in the ordinary 
course even his son. 

The Kadamba King of Banavasi, Mfigesavarman, could not stand 
such a humiliation and probably a few years later invaded the Pallava 

1. J2:.C.,V,B1. 121. 

2. E. C., XI, Dg. 161. a Moraes, The Kadamba Ktda, p. 41, 

3. Fleet, Sanskrit and Old Kanarm Inscriptions, L A., VII, p. 34. 

4. Moraes, op. cit., p. 41. 

5. Af. A. /e., 1925, p. 28, 
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territory with such great success that as said in one of his copper- 
plate inscriptions, ** he was a very fire of destruction to the Pallavas.”' 
The Pallava king defeated on this occasion is not mentioned. 
Probably he was the same 6antivarman, and even one may perhaps 
suspect that he was killed in this battle, for the Pallava king whom we 
find associated with the Kadamba King of Triparvata shortly after- 
wards is not 6antivarman any more. 

Before this event took place, two kings had succeeded to the 
throne of Banavasi. At the time of Mrig^^varman’s death, his son 
Ravivarman seems to have been very young. Accordingly Mrige&i- 
varman’s cousin, Mandhatrivarman, the son of Kumaravarman of 
Uchchangi, took possession of the throne of Banavasi, which he did not 
fill up for very long. After his death, the young Ravivarman 
succeeded. 

It was probably then that Vishnuvarman, the Triparvata king, 
attacked the kingdom of Banavasi, hoping perhaps, that the young king 
would not be able to defend his own throne and thus he would be able 
to take possession of the whole Kadamba kingdom. Vishnuvarman 
was naturally helped in this enterprise by his ally the Pallava King. 
The latter is called Chandadancla and is styled “ the Lord of Kaiichi 
This war ended in a tremendous disaster for the allies. Ravivarman 
“ slain 6rl Vishnuvarman and other kings ” and “ uprooted Chancla- 
danda, the lord of Kalichi.”* 

As r^ards this king Chantjadanda we find ourselves in the same 
difficulty as in the previous case. His relationship with 6antivarman 
is not given. Yet he seems to be his successor and most likely even 
his son, as he continues the relations of the two previous kings %vith 
tlie Triparvata rulers. Thus we may draw the following pedigree 
with the greatest possibility of attaining the real state of relationship 
among these three kings. 


Nanakkasa 

6antivarman 

1 

Chandadantia. 

Now, who were these three kings ? In all the series of Pallava 
inscriptions one does not come across kings bearing such names. Mr. 
Moraes thinks that Nanakkasa might belong “ to one of the many bran- 
ches of the Pallavas, whose inscriptions have not come down to us 


1* Fleet, and (M Kanarsse Inscriptkms, I. A., VI, p. 25. 

2. /W.,p.30. 

3« Moraee, of), di., p. 40. 
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It was common opinion among authors of Pallava History a few 
years ago, that there had been petty dynasties of Pallava kings all over 
Tondamandala. Yet, after the publication of my Pallava Genealogy 
the existence of such dynasties does not seem very probable. In any 
case, Chapdadanda is called “ the lord of Ka/ichi ” in the inscription, 
and since the other two seem to be his ancestors and immediate 
predecessors, they also must have been ruling from Kanchi. Moreover 
their power and influence extending to South Karnataka evidently 
shows that they were not petty chiefs, but rulers of a vast and 
resourceful kingdom. 

It may be supposed that the three names given in the inscriptions 
of the Kadambas are only synonyms with the Kings referred to by 
other names in the Pallava epigraphs. It is well known that the 
Pallava kings had several titles and they used them indifferently in the 
inscriptions. Yet there is not a single synonym of the Pallava kings 
known to us through Pallava inscriptions similar to these names of the 
Kadamba inscriptions. On the other hand though Nanakkasa and 
Chandadanda sound like titles, ^antivarman seems to be the real name of 
the king, as much as Buddhavarman or Mahendravarman. Hence the 
best way to identify these kings and to trace their place in Pallava 
history, will be the comparative chronology of the Pallava and Kadam- 
ba dynasties. 

Fortunately we have a point of contact, of uncontrovertible 
certainty, between these two Dynasties. The Aihole inscription of 
Pulikesi II narrates this king’s attack against Kanchi, and the extinc- 
tion of the Kadamba Dynasty of Banaviisi as two actions of the same 
campaign. Hence the Kadamba King dethroned by Pulikesi w^as 
contemporary with the Pallava King that fought with Pulikesi round 
the walls of Kahchipura. This king by common accord of the scholars 
was Mahendravarman 1.^ Therefore, we shall be able to draw the 
following table chronologically arranged, from the time of the first 
conquest of Ka/ichl by Vijaya-Skandavarrnan = Kumaravishnu, down 
to the fail of Banavasi.^ 


1. Cf. Heras, Studies in PaUava History, pp. 31-33. 

2. For the Kadamba chronology I accept the dates of Moraes, op. cit., p. 15, 
chart. The Pallava dates are from Heras, op. cit., pp. 22-33, 62-65. I have 
followed the general rule of giving 25 years of rule to each king, excepting a few 
cases in which for special reasons more or few years have been granted. Thus 
Mahendravarman I seems to have had a very long reign, as he left so many 
caves carved by him all over his vast kingdom. While on the other hand, 
Simhavarman II could not have had such a long reign for he succeeded to the 
throne after the death of his cousin Nandivarman I, Hence he has been given 
18 years only. 
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Years Kadamba History 


Pallava History 


325 


331 


334 MaySra^rman goes to 

K^chi to learn Sanskrit lore. 
345 Beginning of Mayura^r- 

man’s reign in Kuntala. 

358 


370 Death of Mayurasarman. 
Kahgavarman succeeds him. 

388 

395 Death of Kahgavarman. Ba- 
ghiratha succeeds him. 

412 

420 Death of Baghiratha. Raghu 
succeeds him, 

430 Death of Raghu. Kakustha- 
varman succeeds him. 

437 


450 Death of Kakusthavarman. 
6antivarman succeeds him. 

467 


475 Death of 6antivarman of 
Banavasi. Mfigesavarman 
succeeds him. Kfishnavarman 
I proclaims himself indepen- 
dent at Triparvata. 


First conquest of KaTichi by 
Vijaya - Skandavarman = 
Kumaravishnu in the time of 
his father, SkandaSishya. 

Death of Skanda^ishya. Vija- 
ya - Skandavarman = Kumara- 
vishnu succeeds him. 


Death of Vijaya-Skandavar- 
man = Kumaravishnu. Bud- 
dhavarman succeeds him. 


Death of Buddhavarman. Vira- 
varman succeeds him. 


Death of Viravarman. Skan- 
davarman II succeeds him. 


Death of Skandavarman II in 
Andhrade&i, Siihhavarman I 
succeeds him. 


Death of Siiiihavarman I in 
Andhrade^. Vishnugopa suc- 
ceeds him. 



JOt)I?NAL OP tHfi university OF BOMBAY 
Years Kadamha History Pallava History. 

478 Probable date of Krishnavar- Nanakkasa defeats Krishna- 
man’s defeat by the Pallava varman L 
Nanakkasa. 

480 Death of Kfishnavarman I 
of Triparvata. Difficulties 
put to his son before succes- 
sion. Interregnum. 

485 Vishnuvarman, Krishnavar- ^antivarman enthrones Vish- 
man Fs son, is enthroned by nuvarman at Triparvata. 
6anti varman Pallava at Tri- 
parvata. 

490 Death of Mrigesavarman of 
Banavasi. Mandhatrivarman 
succeeds him. 

492 ... ... Deathof Vishpugopain Andhra- 

deSa. Skandavarman III suc- 
ceeds him. 

497 Death of Mandhatrivarman 
of Banavasi. Ravivarman 
succeeds him. 

498 Ravivarman slays Vishpu- Chandadanda is defeated by 
varman of Triparvata on the Ravivarman of Banavasi. 
battlefield and defeats Chan- 
dadanda, the Lord of Kaiichi. 

Beginning of reign of Simha- 
varman of Triparvata. 

517 ... ... ... Death of Skandavarman TII 

in Andhradg^ Nandivarman 
I succeeds him. 

537 Death of Ravivarman of 
Banavasi. Harivarman suc- 
ceeds him. 

540 Death of Simhavarman of 
Triparvata. Kvispavarman II 
succeeds him. 

542 ... ... ... Death of Nandivarman I in 

AndhradS^. Simhavarman II 
succeeds him* 
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Years Kadamba History Pallava History 

547 Krishnavarman II of Tri- 
parvata succeeds to the whole 
Kadamba kingdom at the 
death of Harivarman of Ba- 
navasi. 

550 ... ... ... Death of Simhavarman II in 

Andhrade^. Simhavishnu 
succeeds him. 

555 ... ... ... Second conquest of KaSfchi by 

Siihhavishnu. 

565 Death of Krishnavarman II. 

Ajavarman succeeds him. 

575 ... ... ... Death of Simhavishnu. Mahem 

dravarman I succeeds him. 

606 Death of Ajavarman. 

Boghivarnian succeeds him. 

610 End of Boghivarman’s reign Battle between Mahendravar- 
and of the Kadamba dynasty man I and Pulikesi IL 
defeated by Pulikgsi II. 

The result of this chronological comparison between the Kadamba 
kings and the Pallava kings is most amazing. For the three Pallava 
kings who interfered in Kadamba affairs happen, according to our 
calculation, to be contemporaries with the Pallava kings that ruled 
over Andhradci^a during the so-called Chola interregnum. Thus ; — 
Nanakkas^i contemporary with Vishnugopa ; 

^antivarman „ „ Vishnugopa; 

Chandadancla „ „ Skandavarman III,^ 

1. Just when this paper was going to the press, an article by Pandit Lochan 
Prasad Pandeya of great interest reached my hands. The Pandit when compar- 
ing the inscriptions of the Pallavas, of the Vakatakas and of the early Kadambas 
paleographically, fully agrees with the above chronology. According to him the 
period occupied by the Kadamba Kings, Krishnavarman I, Vishnuvarman and 
Ravivarman-— with whom the three forgotten Pallava kings had dealings-— coin- 
cides with the period of the rule of Skandavarman II, Simhavarman I, 
VishnugSpa, Skandavarman III, Nandivarman I and Simhavarman 11, that 
were the Pallava Kings who ruled from Andhradesa. Even the dates given by the 
Pandit roughly agree with the above dates. The period of interregnum accord- 
ing to him ends in 550, that is the date of Simhavarman IPs death andb^inning 
of the reign of Simhavishnu, according to the above chronology. The beginning 
of this period of interregnum is the only point in which the Pandit differs, for 
while the Pandit assigns the period 450-475 to the reign of Skandavarman II, 
the above chronology gives the period 412-437. Cf. Pandeya, The Box-headed 
Characters in use in Mahahosata, 1933, p, 25. 

R 
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Is this a sufficient reason to identify these three kings with those 
rulers of AndhradeSa ? Such identification would not be warranted : — 

1st, For the fact that they lived at the same time does not 
guarantee that the two persons are one and the same, especially 
having such different names. 

2nd. For two of these kings, Nanakkasa and ^antivarman 
appear to be contemporary with Vishnugopa, If both are identi- 
fied with the latter, they w’ould alsq be one and the same person, 
their names being so different. 

3rd. One of these kings, Chandadanda is called “ the lord of 
Kanchi and the other two, who seem to be his predecessors, 
would also be ruling from that city ; while neither Vishnugopa nor 
Skandavarman III ruled from Kahchl, but in Andhradesa only. 
Who, therefore, were these three kings ? 

The span of time during which the Pallava kings issued grants 
from Andhradesa till the conquest of the Chola country by Simha- 
vishnu has always been a puzzle to the Pallava historians. The Pallava 
rulers have left Kanclhpura, they issue their grants from and apparently 
in AndhradS&i. What was the reason of the abandonment of their 
capital and of this retreat to the northern part of their kingdom ? 

In order to solve this problem, some authors, among them the 
present writer,^ have recurred to a Chola interregnum, wdiich is not 
warranted at all by any contemporary evidence. They supposed that 
the Choks, from whom the city had been conquered by Vijaya- 
Skandavarman = Kumaravishnu^, had wrested it again from the 
hands of the Pallavas and had kept it till finally Siihhavishpu con- 
quered the whole country of the Chojas^ and KanchT wdtli it. 

Mr. Gopalan, besides emphasizing the fact that no inscription 
speaks of this Chola occupation, raises serious objections against it.'* 

The appearance of these three Pallava kings precisely at this 
moment of Pallava history is the real explanation of this difficulty. 
They are three kings, who ruled from Kanchi — one of them beyond 
doubt, the other two most likely — when the kings of the main line had 
abandoned this city and were ruling from Andhrade^. They belonged 
therefore, to a side branch of the family who had dispossessed the main 
one of their capital Kaiichipura and were ruling from this city most 
successfully — ^at least in the beginning — as their intervention in the 
Kadamba kingdom discloses. 

1. Cf. Heras, Studies in Pd&ava History, p. 18. 

2. Cf. pp, 9-16. 

3. S. /. II, pp. 550 and 356. 

4. Gopalan, History cf /Ae PaBavas cf Kancki, pp. 64-65, 
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Was the first of these three kings, Nanakkasa, the one- that dis- 
possessed Skandavarman II, (the first king we find ruling in Andhrads^), 
of his capital ? We have no evidence to reply to this question with full 
certainty, but if our calculations are correct, there is no need of placing 
any other king before him. Skandavarman II died in exile in about 437. 
He seems to have suffered the humiliation of losing Kanchi in his old 
age, for he issued the Omgodu plates A from Tamprapa,^ while his 
second son, Vishniigopa, was old enough to issue the Uruvapalli plates 
from Palakkada, almost at the same time.^ Therefore we may place 
the conquest of Kahchi by Nanakkasa round the year 435. Now the 
same Nanakkasa appears defeating Krishnavarman I of Triparvata in 
478, i. e., 43 years later ; after which he died soon, for seven years 
after, in 485, we hear of his successor, J^antivarman. Therefore, 
supposing that he was 30 when he rose against Skandavarman II, he 
was only 73 \vhen he defeated the king of Triparvata. This supposes 
a reign of 43 or 45 years. We hear of such long reigns occasionally, 
even in Pallava history. Nandivarman Pallavamalla ruled for 65 years.^ 

What was NanaJikasa’s relationship with Skandavarman II ? His 
long reign after the conquest of Kanchi does not allow us to suggest that 
he was Skandavarman’s brother. For then he would have been of a ripe 
age at the time of the conquest, and could not have lived 43 years after 
that event. IT is young age at the time of the conquest of Kanchi forces 
us to suppose that he belonged to a later generation. We cannot 
imagine that he was the son of Skandavarman, for such a conduct of a 
son towards his father cannot be presupposed until it is well sub- 
stantiated. He may have been a nephew of Skandavarman, a son of 
one of his brothers. 

What was the reason and the occasion of this rising ? The ultimate 
reason of all risings is ambition, but on this occasion perhaps the cause 
of this rising was a nobler one. It was Skandavarman II whose son, 
Vishnugopa, was defeated by Samudra Gupta^ Since Skandavarman 
was dispossessed of Kanchi towards the end of his reign, the defeat had 
to occur during the life time of Skandavarman, for the inscription calls 
Vishnugopa “ Vishnugopa of Kanchi”. Now two consequences may be 
derived from this fact : 

1st. That Skandavarman was not a war-like monarch, since at 
the approach of the enemy, he sent his son only to fight him, he 
himself remaining under his palace shelter. 


1. F. /., XV, pp. 249-252. 

2. /.A,V,p. 50. 

3. 666 of 1922. 

4. Allahabad Pillar Inscription of Samudra Gupta, Fleet, Inscr^fHonSf 
p.l3. 
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2. That Vishnugopa’s defeat raised much feeling among the sub- 
jects against him and his father. 

Nanakkasa may have been the leader of this patriotic movement, 
as he finally succeeded in defeating those two persons, unworthy to 
occupy the throne of KaiichT. 

This victory proves that Nanakkasa was a worthy scion of the 
Pallava family and was undoubtedly the cause of enthusiastic support 
received from the whole nation. It was not strange, therefore, that he 
could lead his victorious army as far as Triparvata and could establish 
his influence there so firmly as to last three generations. 

From the time of the intervention of the third of these kings, 
Chandadapda, in Kadamba affairs till the return of the main line of the 
Pallavas to their traditional capital, — an event that seems to have taken 
place in the time of Simhavishnu — there is a gap of 57 years that 
would admit another king. Is there any likelihood of his existence ? 
We do not dare to give a definite reply to this question. Yet, we may 
draw attention to that fact that between the victory of Nanakkasa over 
Kyishnavarman I of Triparvata and the defeat of Chandadanda by 
Ravivarman, only 20 years elapsed. Hence the reign of 6antivarman 
that must be placed between these two dates must not in ordinary cir- 
cumstances have exceeded 15 years. This proves that this king died 
relatively young, and that his son, Chandadanda, ascended the throne at 
a very early age. Hence he could very easily reign 57 years. 

We have no information at all about the end of Chandadanda*s 
rule. But the fact that the reconquest of K^chi is not mentioned at all 
in Pallava inscriptions, not even referring to Simhavishnu, whose wars 
against several kings are twice mentioned,^ seems to suggest that 
Kaiichi was actually not recovered by conquest, but by a peaceful pos- 
session of it. This implies that Chandadanda might have died child- 
less, and that consequently the main line of the family whose represent- 
ative was then Shhhavishnu, was again recalled to guide the destinies 
of the kingdom. This extraordinary turn of fortune was undoubtedly 
the cause of victorious campaigns. When he found himself again on 
the throne of his ancestors, at the head of such a vast kingdom, he felt 
courageous enough to enlarge his territories with that success which is 
well known to all. 

1. Cf. Veiurpalaiyam plates of Nandivarman HI, S. S. /., H, p. 510 ; Ka^udi 
plates of Nandivarman Pallavamalla, ibid-, p. 356. In the supposition that the 
ChSlas were in the possession of Kaflchl, I considered the conquest of Kafich! 
Included in the general phrase of the VSlUrpalaiyanf plates referring to Simha- 
vishnu : “ He quickly seized the country of the Chblas'* Cf. Heras, op. di., pp. 
10-21. Now since we know that the ChSla interregnum did not take places it is 
evident that the reconquest of Kaficlu by the main line of the Pallavas is not re- 
ferred to at all in the epigraphs. 
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Accordingly the order of events with tentative dates may be given 
as follows : — 

412. Skandavarman II succeeds to the throne of Kailchi. 

435. Nanakkasa succeeds in defeating Skandavarman II and tak- 
ing possession of Ka/Ichi. 

437. Death of Skandavarman II in Andhradg^. Simhavarman I 
succeeds him. 

467. Death of Simhavarman in Andhrade^. Vishnugopa suc- 
ceeds him. 

478. Nanakkasa defeats Krishna varman I of Triparvata. 

480. Death of Nanakkasa of Kanchi. ^antivarman succeeds 
him. 

485. ^antivarman of Kailchi enthrones Vishnuvarman of 
Triparvata. 

492. Death of Vishnugopa in Andhrade§a. Skandavarman III 
succeeds him. 

495. Death of 6antivarman of Kanchi. Chan^danda succeeds 
him. 

497. Chandadanda of Kanchi is defeated by Ravivarman of 
Banavasi. 

517. Death of Skandavarman III in Andhrade&i. Nandivarman I 
succeeds him. 

542. Death of Nandivarman I in AndhradeSa. Siiiihavarman II 
succeeds him, 

550. Death of Simhavarman II in Andhradesa. Simhavishpu 
succeeds him, 

555. Chandadanda of KaJfchl dies childless, Simhavishnu suc- 
ceeds to the whole kingdom. 


H. Heras, S. J. 



DEVELOPMENT OF CONSTITUTIONAL IDEAS IN THE 
HISTORY OF THE MARATHAS.* 

(a) From 1750 to 1761. 

The Minister supersedes the Monarch. 

Shahu, the last of the de facto sovereigns of the Marathas died on 
15th December 1749. With him virtually ended the rule of the 
Bhonsale monarchy. After an initial struggle of some five years, 
Shahu could settle down in the peaceful possession of only a few 
square miles. The Mughal grant of Swarajya was yet to be effective 
by the strength of his sword. Fortunate in his assistants, especially 
in his Peshwa, Balaji Vishwanath and the Commander-in- Chief, 
Dhanaji Jadhavrao, he soon regained his rightful possessions. His 
second Peshwa, Bajirao I, was impatient for expansion in the North. 
His third Peshwa, Nanasaheb, was equally efficient, and Shahu after a 
long and happy reign of about 40 years, died the master of an exten- 
sive territory and the Suzereign of scores of sardars, capable of 
mobilising lakhs of soldiers on the battle-field. 

Shahu enjoyed real power in his life-time. He dictated policies, 
directed campaigns, threatened^ and effected dismissals^ of Peshwas, 
and tried to control the contending factions among his powerful 
servants, including the Astapradhans. And though, Shahu was some- 
what partial to the Peshwa against the established convention, he did 
nothing intentionally that would injure the constitutional position of 
the rest of his council of eight. 

But the circumstances conspired against the absolute preservation 
of the conventions of old. The hereditary principle rendered the choice 
of capable persons generally impossible. The extraordinary exception 
in the case of the Peshwa’s family transferred much of the important 
state-business and the monarch’s confidence to him by the process of 
natural selection. Consequently the serviceable convention of the 
superiority of the Peshwa over the others was being developed in the 
very lifetime of Shahu. The power and partiality of the king re- 
inforced the developing strength of the Peshwa. Shahu thus may be 


• This article is a chapter from a thesis on the Social Life and Manners 
in Maharashtra from 1750-1800, which was submitted in 1928 by Mr. D, V. Kale 
for the degree of Master of Arts. 

1. Rajwade, VI, p, 16. 

2. Sardesai, II, p. 109. 
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compared to the Georges in England, with this difference that it was 
the non-intervention of the latter and not active support as in the case 
of Shahu, that raised the importance of the Prime Minister in England. 

The crowning point was soon reached. Shahu a little time before 
his death and under peculiar circumstances' had to hand over the 
supreme power of the kingdom to tlie Peshwa, Balaji Bajirao.^ Two 
notes in Shahu’s own handwriting contain this transfer of power. It 
is remarkable that the only document or documents of any constitu- 
tional importance in the Maratha administration should be written 
under such circumstances and should be so much an object of contro- 
versy. That they created a new power in the land ( the only power, 
owing its authority to a written document ) cannot be denied. The 
notes raised the first servant of the state into its autocratic master. 

The fact of the rise of a power based upon a written document 
need not deceive us of the real nature of the situation. The document 
was the expressed will of a despot who could presume to bind the whole 
of the posterity by his order. To speak in the language of the con- 
stitutional practice of the day, it was the duty of the Peshwa to obey 
the order of his sovereign. 

Whatever may be the nature of the effected change and its 
sanction, it is certain that the change was fraught with immense 
consequences. Before 1750, the Peshw^a w^as merely an executive 
officer of the King. In one important matter, at least, the liberty of 
action of the Peshwa was considerably limited by Shahu. Shahu’s 
regard for the power at Dehli imposed a limitation on Bajirao I’s zeal 
for expansion.^ Ide created obstacles in Bajirao’s way when he pro- 
posed to invade Mogal territory.^ Shahu seemed to relent even 
towards the Nizam probably because he w^as the Subhedar of the Dehli 
Emperor. To this extent Shahu, as the head of the Maratha kingdom, 
seems to have swerved from the original ideaP of independence. The 
Peshwa had to own allegiance to the king and was guided in every 
matter by Shahu’s susceptibilities, whatever his own ideas might be as 
to the ideal of ‘ Maharashtra Dharma ’. 

Shahu’s death and the tw^o notes in his hand-wTiting removed any 
check on the Peshw^a’s action. And the directive and the executive 
power, the statesman and the Commander-in-Chief, the diplomatic 
and the military authority again combined, after they had been separa- 
ted for the last 36 years. Whether as a result of the consciousness of 
the new power, or being forced by circumstances, we see the Peshwa, 

1. Sardesai, 11, p. 119 infra. 

2. Wtas Sangr. Splml, IV, p. 15. 

3. Bharatavarsha Shahu Bakhar, pp. 81-82. 

4. Sardesai, I, p. 163. 

5. Sardesai, Main Currency p. 99. 
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in his own name and through the instrumentality oj his sardars^ 
undertaking the high responsibility of administering the Emperor’s 
possessions and protecting them against a foreigner like Abdali.^ 

But in all his ambitious schemes the Peshwa had to depend upon 
his own unaided resources. The rest of the Ashtapradhans were by no 
means interested in his schemes of expansion. The power and the 
prestige of Shahu, which effectively curbed the forces of opposition, had 
now disappeared. And a great part of Balaji Bajirao's time and 
energy was wasted in making himself secure in his position by being 
feared if not respected by his former colleagues. The blunder of crush- 
ing the Angres in 1756 and the neglect to support the Bhonsale’s 
claim in Bengal were but the unfortunate offshoots of the policy 
dictated by that supreme need of the situation. 

The unification of the supreme command was not, however, with- 
out its benevolent results. The vigorous policy of the Peshwa 
on all sides, soon coin inced the statesmen in the adjoining kingdoms 
that the Marathas aspired to the mastery of India. And however 
seriously the affairs in the north might have been bungled, on account 
of the unhappy choice of Raghiinathrao to initiate policies in the north 
or the culpable neglect of composing differences between the Shinde and 
the Holkar, there was no doubt in the minds of responsible persons 
that Panipat was undertaken by the Peshwa to strike once for all, for 
the mastery of the Empire. 

To a certain extent the period of eleven years is a unity charac- 
terised by the supreme fact of the unfettered activity of the Peshwa. 
His efficient administration subdued all opposition to his power from 
within. A favourable result at Panipat would have still raised his 
prestige, lx)tli in the Maratha Mandala and the whole of India. The 
forces of opposition which were only suppressed for some time would 
have been completely destroyed and a fruitful peace would have 
followed. But Panipat spelt ruin to all developments which would 
have been constitutionally so very significant. 

Innumerable things required improvement at the hands of a 
powerful central authority among the Marathas. Shahu^s injunctions 
against expansion towards Delhi was not the only impediment to the 
growth of the Maratha power. His notes had imposed still more 
strange restrictions on the Peshwa. He was expected to continue all 
the thousand and one watans, which the exigencies of the precarious 
times of Rajaram and Shahu himself had rendered necessary. 

Any power which wanted a tolerable kind of political expansion 
and development could not for a moment afford to harbour such seed- 
beds of inaction and stagnation. The powerful central authority ought 


1. Raj wade, I, p. 1. 
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to have freely applied the scissors to this kind of wasteful claims upon 
the state treasury and a useless check on the manpower, and free 
development of the country. But the set-back at Panipat arrested con- 
stitutional development of any kind. The whole thing remained a stale- 
mate at the stage it was left by the confused orders of a bewildered 
benevolent despot. Whatever may be the significance of the battle of 
Panipat from the point of view of the Maratha Empire as a whole, 
whether it be termed a horrid disaster or only the scene of suppressed 
ambition or taken to be an event of no serious importance, it is certain 
that it reduced the chances of a better administrative system being 
developed under the Maratha state. 

(b) From 1761 to 1773. 

Rapid Growth of Individualism. 

Constitutionally the second period comes to an abrupt close at 
the death of Madhavrao I, but may be extended to the deplorable 
murder of the boy-Peshwa, Narayan Ballal, in 1773, for no other 
reason than that the latter’s sliort reign provided no scope for any deve- 
lopment which can be independently noted. 

Balaji Bajirao, for reasons which can be easily imagined, roused 
opposition to his power and personality, on all sides. To the very large 
number of his opponents, therefore, the result of Panipat was significant. 
They took it to imply as if he stood his trial at Panipat and failed. 
In the more tangible world of facts, the Peshwa lost his army, w^ealth 
and prestige Panipat. His successor was a mere boy. And this 
was considered to be a very fit opportunity for both the internal and 
external forces of opposition to raise their heads. Some idea of the 
heavy work that confronted the young Peshwa, can be formed from the 
list of wars and their frequency, during the short reign of eleven years, 
of Madhavrao Ballal. The record of Maratha achievements which is 
otherwise very bright in other respects, was marred by two civil wars 
in 1762 and 1768, both between members of the same family, between 
Raghunathrao the uncle and Madhavrao 1. The old divisions which had 
been somewhat suppressed by Nanasahob Peshwa were again raked up 
and received a new lease of life. The battle of Rakshasbhuvan might 
be considered to be a civil war in all but name. It was the strength of 
Maratha sardars like the Pratinidhi and Gopalrao Patwardhan that had 
encouraged the Nizam to attack the Peshwa. Persons were so ex- 
asperated against each other and liad been blind to the interests of the 
Maratha state as an entity. They had possibly no idea of a unity of any 
kind. Such a time was in no way helpful to developing healthy con- 
stitutional usages. And the inclinations of the Maratha sardars, which 
were originally towards individualism were shortsightedly encouraged by 
the saranjam system and developed by the policy and notes of Shahu. 
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They were further enhanced by the removal of a kingly power, w*hich 
legitimately controlled them before and which they now readily 
considered to be extinct. The action of the Peshwa Balaji Bajirao, 
himself gave countenance to the same view. He was forced, in the face 
of constant opposition, to guide his policy more as an independent 
person rather than as the head of a constituted empire. The mentality 
of the people vas never in favour of respecting constitutional or 
other fictions and they recognised only actualities. And these were 
obviously against any unity of control. 

It must be said, however, that it was the forceful personality and 
the military forces at the command of the Peshwa that maintained the 
unity of the Empire and the prestige of the Peshwa. Though the 
house of the Peshwa was divided against itself there ^vas strength 
enough in its various constituents, which could be effective against 
different enemies, if singly confronted. Fortunately for the Peshwas 
their enemies did not seek to combine among themselves. The striking 
success in the north, by which the Marathas became the protectors of 
the Emperor Shah Allam of Dehli and reinstated him in his throne 
(25-12-1771), was partly due to the weakness that reigned there and 
the unwillingness of the English to undertake any risk just at that 
moment.^ 

But the forces that opposed peaceful development were powerful 
and varied. There was no respite allow^ed to the Peshwa who was 
harassed throughout his life. Perhaps it might have been too early, to 
attempt any re-establishment or renovations, immediately after Panipat, 
Again Madhavrao I was granted a short life. He died in 1772 and had 
no time to do anything else than re-introduce some kind of honesty and 
accuracy in accounts, with a view to increase the efficiency of the 
administration. 

He was succeeded by his younger brother. It is a pity that he did 
not enjoy his office for more than a few months. No constitutional 
development of any kind was possible under him and he died at the 
cruel hands of the Gardies employed by the nefarious agents of Raghu- 
nathrao. He died a victim to the family dissensions which his elder 
brother could control only by waging two civil \vars. The atrocious 
crime of the Gardies was typical of the loss of respect, in the minds of 
the servants, for the representative head of the political power in the 
land. 

(c) From 1773 to 1796. 

Breakdown of the Bhat Hegemony : The Oligarchy of Service, 

Though his uneventful life closed so abruptly, Narayanrao's 
death was more fruitful in the constitutional development of the 
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Maratha state, than even the very able reign of his more capable 
brother. The murder of a ruling officer by the hand of the assassin, in 
the interests of another claimant for the office, was extraordinary in 
the bloodless career of the Bhat family and revolting to the feelings of 
the ordinary man. The remonstrating letter of the Brahmin in Poona 
and the open defiance of Ramshastri Prabhune were only particular 
instances of the universal resentment that was roused against Raghu- 
nathrao. 

The height of the crime made Raghoba’s dearest friends like 
Sakharam Bapu desert him and the perpetrator of the deed could not 
be willingly received as a ruler, even in a land, where power was con- 
sidered to be conferred by the grace of God. Cold politics transferred 
power to the perpetrator of the murder. But warm sentiment re- 
treated its steps and organised opposition. What is democracy but an 
organisation where popular sentiment gives a tone to the prescribed 
course of constitutional politics ? If this be the expression of the inner 
meaning of democracy, we may consider it to have had its short day of 
currency even in Maharashtra. 

But there were important limitations and a considerable difference 
in form. The power of the ‘ Barbhais ’ was not constituted in the 
name of the people, but only to protect the interests of the infant 
in the womb of the widow of the murdered Peshwa. The pro- 
per line of succession was respected and the despotic power of the 
reigning authority was never questioned. The justification for their 
bonding themselves together was not that they wanted to oppose con- 
stituted despotism, but that they wanted to see that the proper heredi- 
tary rights of the legitimate heir were not violated by the usurper. It 
was on the claims of moral justice that they laid emphasis, not on the 
absolute rights of their fellowmen as subjects. 

But even this much was an unparalleled advance in the political 
ideas of the people. The Barbhais may be called a convention cabi- 
net, a council of regency and a council constituted on the inde- 
pendent initiative of the councillors themselves. Some of the 
highest officers of the state felt themselves called upon to con- 
cern themselves in state affairs. This shows the great change effected 
in the originally passive, indifferent or extremely selfish and self-seeking 
mentality of the people. This change was no doubt due to the people's 
familiarity with the political problems of the last sixty years. 

The Barbhais conducted themselves very admirably throughout the 
early operations of their regime. Statesmanship and military abilities 
though distributed among different individuals, now combined in what 
they considered to be the interests of the kingdom. Insignia of Peshwa- 
ship were soon secured for the infant Peshwa and the dowager Bai 
was ^iven all possible importance in the conduct of the business 
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of the state. The Karbharis issued the orders in the name of the infant 
or the dowager and the soldiers showed the good sense to obey them 
and carried a leaderless war with the usurper to a successful end. 

It was the good sense of the Karbharis that prevailed. Under 
any Mahomedan state, there would have been no end to the intrigues 
and assassinations and conspiracies that might have been started and 
carried to any length. The Karbharis might have usurped the sceptre 
themselves or the military sardars might have won authority by the 
strength of their arms. But any absence of extravagant greed or 
rapaciousness speaks volumes of the personal excellence and the superior 
morals of the Barbhais and the Marathas in general, compared 
with any other Indian rulers of the day. But this unusual experiment 
was destined to fail, inasmuch as it did not retain its form of 
* administration by discussion ’ for very long. And soon the whole 
thing resolved itself into the domination of individuals. The two 
Karbharis — Sakharam Bapu and Nana Fadnis, stepped into the shoes 
of the Peshwa and wielded the power and authority of that figurehead. 

The Peshwa, who was but an infant, was altogether out of the 
question, though the tradition of his chiefship was maintained in form. 
It is indeed creditable to the good sense and loyalty of the people that 
the name and prestige of the Maratha kingdom was maintained intact, 
even when the titular head was a mere child. But the credit shall 
have to be given to the ability of the Karbharis, who worked with a 
selfless zeal. Gradually the two Karbharis became prominent and 
conducted the business as long as and as far as two such able 
persons could pull on together. 

The joint rule of Sakharam Bapu and Nana Fadnis and Moroba 
Dada (as the third of them for some days ), was in itself an unprece- 
dented thing. It ended with the imprisonment of Sakharam Bapu on 
a charge of treachery in the first war with the English. And later 
Nana Fadnis alone wdelded the power of the Peshwa for about fifteen 
years. 

It is remarkable how during this period of the rule of the Kar- 
bharis, they co-operated under compulsion and not by willing agreement. 
It was the mutual fear of the rivals’ machinations that kept them to- 
gether. Though the council of regency owed its origin to the genius of the 
Marathas, the details of administration including the methods of dealing 
with undesirable rivals were copied from the Mahomedans. There was 
no safety valve provided against disagreement, such as the quiet retire- 
ment of the one or the other. And imprisonment of the opponent or 
involving him in a treacherous business or detecting anything that 
would justify his removal was the only course feasible under the cir- 
cumstances. Nobody of the Karbharis would willingly retire from 
the enforced co-operation. Nana Fadnjs would not pare to entirust tbo 
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business to Sakharam Bapu alone, nor would Bapu abstain from inde- 
pendent dealings without Nana's knowledge. Every one cherished the 
ambition of securing undivided control of the whole affair himself. 

Nana Fadnis represented only the statesmanship of the Maratha 
Empire. He had to depend for military aid upon the sardars, who 
were the servants of the Peshwa. They habitually obeyed the orders of 
the Peshwa, given through Nana Fadnis and were content to serve the 
Empire according to their own whims. From 1774, therefore, the 
whole of the Maratha state was run by the able servants of the state, 
t. e.f by an oligarchy of service if we may call it so. The generality of the 
people might not have been able to conceive the essence of such things. 
The Sardars and the politically minded people, however, could not but 
be conscious of this immense change. The most powerful, ambitious 
and sbfcwd of them, Mahadji Shinde, who indeed rendered yeoman's 
service to the cause of the Maratha empire by re-establishing the Mara- 
tha power in the north in all its former glory and more, began to seek 
scope for his restless energy and ambition in the south as well. For a 
few years the Maratha Empire progressed apace from co-ordination of 
the military prowess of Mahadji and the statesman's genius of Nana 
Fadnis. But this combination proved but short-lived. It could not go 
on for a long time and that for the same reasons as dissolved the joint- 
Karbhariship. They co-operated only from a distance and under stress 
of circumstances, and fell out with each other when they came at close 
quarters. 

For the present it will suffice to note the general features of the 
development traced so far. We have seen that the government 
of the country underw^ent no change, so far as its form was con- 
cerned. The governmental organisation of the Marathas as everyone 
knows, was headed by a hereditary crowned king. He was assisted by 
a council of eight or Ashtapradhans, which was constituted of the heads 
of dififerent departments. Everyone of these was responsible to the 
king and to nobody else. The king was an absolute monarch, and ruled 
as he pleased, though he might sometimes take the advice of his mini- 
sters. The ministers were helped by a secretariat of innumerable clerks 
and officers like the Fadnis, etc. 

This was the very stucture which w^as maintained down to the 
last days. And the king, the ministers and the servants and the sar- 
dars were filling their usual r6les when the kingdom last changed its 
master. The survivals of the old kingdom, the several states in the 
Bombay Presidency are examples of the continuance of the same 
structure to the very last days. 

The king, even after the notes of Shahu, continued to stay in 
Satara, enjoyed special honours as before, was approached for the insig- 
m of office^ and was addressed with all due forms ; but he bad ceased to 
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play any important r61e in Maratha politics, till the Englishmen’s inter- 
est finally reinstated him (1818). Thus from 1750 though Satara con- 
tinued to be the residence of the Chhatrapati all political policy origina- 
ted from Poona which was rising into importance. 

The Peshwa enjoyed supreme authority from 1750 to 1773, when 
circumstances conspired practically to nullify the office as the then 
occupant was a mere child. During this period the forms were maintain- 
ed but the business was conducted in the name of the Peshwa alone. 
This change was facilitated by the absence of a capable occupant of 
the throne. The sole authority devolved upon the Peshwa. No one 
of his equals in the council, not even the ‘ Pratinidhi * who was formally 
his superior, inspired the dying monarch with confidence in his 
ability. The notes preserve the form of a transfer by order of the king. 
They serve only to hide the details of the real process of the transfer 
of power from Shahu to the Peshwa, which was going on slowly. 
It is always natural that it should so happen. And the last transfer 
of power from the Peshwa to the Karbharis and the Fadnis, was only 
the continuation of the same process, which scientifically is embodied 
in the phrase ^ survival of the fittest.’ 

The essence of power gradually passed from the King to the 
Peshwa and from him to the Fadnis. The Peshwa in theory exercis- 
ed his power in the name of the king ; and the Fadnis exercised it in 
the name of the Peshwa. 

Why the name of the Peshwa is so well known and more held in 
respect than that of the Chhatrapati, is easy to explain. The activities 
of the Chhatrapatis were all exliausted in founding the kingdom. Just 
at the time when the Maratha kingdom was entering on a career of 
expansion, the Chhatrapati’s line became extinct and no able person 
appeared in the line. It was with the Peshwa that the powers in 
India had to deal, in the heyday of the Maratha Empire. 

People respected personalities, and the actual actor, and not the 
power behind him and wffiom he represented. 

In the political /.e., administrative organisation we see that there 
was no structural change. No new officer was appointed. No new 
forms were introduced. It were the same old forms that were retained 
and the change was only functional. 

(d) The development as a military State 
The people's share in the politics of the day. 

To the majority of the common people, the arrival of Shahu 
(in 1707 ) who claimed to be the son of Sambhaji, possibly meant 
nothing. But to some of them at least the event might have been as 
delightful as the restoration in England. They were certainly tired of 
the continuous warfare that lasted for over 25 years. To the intelli- 
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gent people the fact that Shahu was to be sent clown by the willing 
consent of Ajimshaha, might have suggested the prospect of peace and 
cessation of hostility with the implacable enemy of the Maralhas. To 
some the arrival of a newer if legitimate^ claimant might have 
suggested the possibility of a horrible civil war. Some might, therefore, 
seek to strengthen the existing power against the impending warfare. 
Others would strive to support the new power with a hoi)e to make a 
profit at its hands. Above all others the sense of respect for the 
legitimacy of the scion of the elder branch w^ould win in the end. And 
the proportion in which the one or the other of the sentiments predomi- 
nated, the man would be found either in Shahu’s or Tarabai’s camp. 
We have no evidence to determine what considerations swayed the 
judgment of the people. We are sure that the common agriculturist 
must not have mattered. But that the several vatandars and Desais 
and Desh Kulkarnis mattered and were approached severally by the 
different claimants has been established beyond doubt. A letter^ 
written by Shiwaji of Kolhapur about four months after the release of 
Shahu, to the Desai and Desh Kulkarni of Saitaw^ade, is typical of the 
kind of appeal made to tlie important vatanholders in the land. It 
contained arguments in fa\'Our of Rajaram’s and Shiwaji IPs claims, 
precedents against Shahu, remonstrances against the entertainment of 
negotiations from Shahu and tiireats in case they w’ere respected. It 
suggests that both the parties approached people with their respective 
negotiations. It sounJs like persistent canvassing for support. If 
every Desai might be so written by both the parties we may postulate 
the presence of an informed public opinion on the question. 

Towards expansion through peace. 

We may suppose that Shahu’s reign was rather quiet, cautious 
and uninspiring to the people, considering his peaceful tendencies and 
his readiness for compromise. On the w'hole, the period of restoration 
might have also been the period of settlement,® and general renovation 
in the department of agriculture'^ and such other peaceful pursuits which 
were so grievously disarranged in the recent wars. Under Shahu the 
Marathas fast recovered and w^ere soon ready to undertake the ambi- 
tious schemes of Bajirao I and Balaji Bajirao. Shahu’s cautious policy 
did not involve his subjects in any distant and destructive wars and to 
that extent the period before 1750 may be considered a period of pre- 
paration for the wide and anjbitious schemes that were undertaken 
afterwards. The spirit of militarism, inherited from the w^ars with 
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Aurangzeb was inspiring youthful minds to sham fights^ and that was a 
clear sign that the young men of the coming generation were equipped 
with war mentality. It is very hard to distinguish in such matters 
between period and period and the year for demarcation can be only 
arbitrarily chosen. The year 1750 is by no means a specially signifi- 
cant year, from the point of view of the people, the vatandars and the 
sardars, though it must have meant so much to the Peshwa himself. 
The former i. e., the vatandars and sardars etc., remained to obey 
orders as previously and were allow^ed an unhampered possession of 
their' hereditary vatans. The policy at the centre might have differed 
but they never sought to influence it at any time in history. They, no 
doubt, supplied the manpower to execute the plans emanating from 
Poona or Satara. They were thus bound to be infused with the 
enthusiasm that reigned either at Poona or Satara. And if we want to 
read the spirit of the times we must look to the political centre of the 
Empire. For “ the king is the maker of the times.*'^ 

The Military State, 

Without entering here into the discussion as to the real meaning of 
several catchwords used by the politicians of the day we can certainly 
say that all of them stood for the expansion of the political limits of the 
Maratha Empire. Whether it was the extremely comprehensive and 
baffling ideal of the ‘Maharashtra Dharma* that was asserted or the more 
understandable ‘Hindupad-padshahi* was the goal, both of them seem to 
have drawn the Marathas out of their own territories and drawn them 
to outside fields. And though statesmanship secured by negotiations 
what the ideal dictated, it could scarcely be enforced without the 
sanction of the sword. Thus whether Shahu owed his kingdom to the 
gracious firman of the Dehli Emperor or whether Malva was obtained 
by means of a sanad from the same respectable source, or whether 
the Maratha sardars undertook their campaigns about Dehli in the 
interests of the Emperor or whether Bhausaheb led his hordes to 
achieve the Hindu-pad-padshahi, all claims liad to be made good 
by war. That w^as the order of the day. A long list of the campaigns, 
undertaken by the protagonists of the Maratha power may easily be 
cited in support of this contention. 

War attracted the Marathas on all sides. In the south in the 
Karnatak, to the east towards the Nizam, to the north to strike at 
Dehli. And though Shahu’s policy rather curbed the impatient 
programmes of Bajirao, the latter usually could find some business for 
his armies. Nana Saheb followed suit and we can assert, with ample 
justification, that within whatever limits it was possible to act, the 
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Maratha standard was held aloft both within and outside the territory of 
Swaraj. The naubat ( Tabard ) of the Maratha army sounded nearer 
home, southwards in Karnatak and in the north about Dehli. 
Immediately before the death of Shahu the Marathas were a respect- 
able military power even in the north. 

Aspiring Jor the Imperial Power. 

Eleven years more, and the Marathas were looked upon as the 
next imperial power in India. The Maratha volunteers overran almost 
the whole of India. Over a lakh fought and died at Panipat and yet 
25,000* could be spared for the protection of the south. It may be said 
that the activities of the Marathas before 1761 including of course 
those between 1750-1761 were such as to encourage a military outlook. 
That was the only field where an outlet could be possible to the majo- 
rity of the able-bodied people. Foresighted statesmen like Bhausaheb 
were anxious to adopt the efficient system of drilled platoons for 
similar reasons. Sadashivrao Bhau was well impressed by the army 
of Bussy and employed Gardies in bis service.^ The most important 
feature of the Maratha army at Panipat was the artillery of Ibrahim 
Gardi, though the Maratha volunteers were conspicuous by their 
number and importance. The gardis or any other force as far as 
Panipat, w^as only employed as an auxiliary force. The military spirit 
of the common Maratha was still going strong. 

Marathas fight shy of the North, 

But the Tvlarathas seem to have suffered from exhaustion after 
Panipat. At least they seem to have entertained some vague terror 
for campaigns in the North. The old Sardars, who came from the 
South accustomed to lead their own compatriots, no doubt depended 
upon the Marathas themselves, even in the North. But a feeling 
against the undisciplined hordes was growing apace in the minds of 
Sardars like Mahadji Sindia, wdio might be said to be quite post- 
Panipat in his career and outlook. Both these views are reflected in 
the correspondence of the day, indicating tendencies of a more or less 
permanent nature, 

A letter in 1757^ from Antaji Mankeshwar records that eight thou- 
sand of the twelve thousand array that he commanded, belonged to the 
Desh, t, e., were native Tvlarathas. The four thousand recruited in the 
north was merely for show. The genuine Maratha army was still 
considered a reliable source of strength by conservative politicians till 
1780. We find Nana Fadnis enjoining against the demobilization of 
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the Maratha army in the north, for when once they are disbanded, it 
would be difficult to collect them again, if they were wanted for 
service in the North.^ These were the sentiments of a man from the 
south. But in the north Mahadji Shinde was not very much in favour 
of the undisciplined armies composed of the Marathas, Sadashiv 
Dinkar who stayed with Mahadji Shinde, complains of Mahadji’s 
neglect of the Maratha army from the south and his preference to the 
disciplined armies who were pampered at the cost of or at least in 
preference to the Maratha cavalry^ (1785). Panipat raised so many 
problems at home that nobody of the Peshwa family could march in 
person to the north. The politics of the north was entrusted to the 
Shinde. He does not seem to have entertained any love for his 
countrymen in the south and won and shared his glory with an altoge- 
ther different set of people. But the Marathas still took a leading part 
in the South, For about eleven years of the reign of Madhavrao 
Ballal the naubat of the Marathas sounded about Poona and the 
Karnatak. Whether in the civil wars with Raghunathrao and the 
Bhonsale or at Rakshasabhuwan, Dharwad, Anawdi, wars fought with 
the inveterate enemies of the empire, the Maratha soldier featured 
prominently. The successes won in so short a time after Panipat must 
have meant a very rigorous recruitment from the youth of the country. 

Shifting towards the North, 

After the civil war, however, waged in revenge for the murder of 
Narayanrao, the military activity in the south was held in abeyance. 
No scion of the Peshwa family nor even the head of the administration 
( Nana Fadnis ) could give a personal or an effective lead in any war. 
Sardars were only second rate leaders from this point of view. Mili- 
tary prowess, in the name of the Marathas was now effective only in 
the north, Mahadji Shinde being the almost undisputed monarch of that 
part. That the centre of military power was shifting to the north was 
evident from the exhibition of helplessness that the Hujarat made, 
when it became impossible for it to effectively control Raghunathrao 
without the help of the northern sardars. The Hujarat which formerly 
was the army led by the Peshwa himself, was later led by Haripant Fadke 
and was considerably reduced in number, llie battles of Wadgaon 
(1779) and of Kharda (1795) were successful mainly with the help of 
the sardars. The Mysore War (1790) was carried on only as the 
allies of the English, 

The military spirit of the Marathas seems to have been on the 
wane since 1774. It was a military state, but it lacked an efficient 
military leader ; and this deficiency at the centre reflected on all sides, 

1. Sane, Patre Yadi, p. 326. 

2. Ikhas Sangr. Mi, 7M>am, V, p. 10. 



CONSTITUTIONAL IDEAS IN THE HISTORY OF THE MARATHAS 251 

In the absence of an active ruler capable of inspiring the people with 
the spirit of enthusiasm, the whole state became anaemic and allowed 
itself to be hurled into an easy defeat. 

This transformation may easily be seen and traced down to the 
last days of the Maratha empire. We have no time to trace how the 
Gardies came to be so important in the later days. It will suffice to 
note their existence immediately after Panipat and the seriously 
lawless tendencies they represented.^ The terror in which the Gardies 
were then held is seen from a letter of Trimbak Baboorao® who calls 
the Gardies * Para Sainya \ the army ( composed ) of foreigners. 
The few lines of Mr. Raj wade on the point of the disaster brought on 
by the Gardis, especially by their murder of Narayanrao are quite 
eloquent and instructive.^ 

We have often remarked that the Maratha state, at its foundation 
and throughout its existence, was bound to be military in outlook. Its 
best achievements belong to the times wffien this spirit was weli 
reflected by its rulers. How they were moulded for war and not for 
peaceful pursuits has been told elsewhere. In this section an attempt 
has been made to develop the interplay of this spirit in the history of 
the Marathas and in the life of the people between 1750-1800. 

D. V, Kale 


1. Sardcsal, m, pp. 235-236. 

2. Rajwade, I, p. 389. 

Ibid., I, lntr(^uction, p. 101. 
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The anti-thesis between the State and the individual is conspicu- 
ously absent in the thought of the ancients. This distinction is modern 
and has arisen because of the changed conditions of life. In the 
City-State man was brought into intimate contact with man in an 
intensity of life never perhaps since felt.^ This contact established 
the recognition of rights and duties and the emergence of a “res 
publica''^ Human beings cannot long mix together without attempt- 
ing to define their mutual relations and without seeking to understand 
their relation to the institutional whole which has made social life 
possible. A conscious recognition of reciprocal relations is the mea- 
sure of self-direction acquired by the community and as such consti- 
tutes the foundation of freedom. For, self-direction implies that will 
and purpose, not force, ^ are the bases of the superior and competent 
power organised under a government. It is will and purpose that 
impart to political life a moral significance and impress upon it a 
common import. 

The deepest genius that has spent itself on this subject is 
Plato. He tried to create an adequate sense of appreciation and 
interest in the myriad-membered life, in the vast discipline of which 
the individual as a social being and inevitably also as a political 
being, ^ is involved. “ Society,” as Nettleship expounds the philosophy 
of Plato, ^ “ depends upon a double fact : the fact that no man is 
sufficient for himself . . . , and the complementary fact that other men 
want him. While every man is insufficient for himself every man has 
it in him to give to others what they have not.” This reciprocity is 
the very root of sociality. The satisfaction of elementary wants is the 
primary aim of the fellowship to which he belongs. But it cannot be 
confined to that solely. Otherwise, the life of the people, in such a 
community, would be little better than that of “ a city of pigs.”® The 


1. In India, on the other hand, man was brought into contact with nature 
and was Impressed with a sense of the inscrutable. The forest sense of things 
held him in the grip. Cf . Me. Iver : The Modern State, p. 72. 

2. See Hetherlngton & Mulrhead : Social Purpose, Chap. I. 

3. See T. H. Green : Lectures on the Principles cf Political (Mga^, pp. 121- 
14L 

4. Aristotle defines : ** Man is naturally a political animal ” Wddone, p. 5. 

5. Lectures on Plato's Republic p..71, 

6. Glaucon in Plato : Republic p. 53, 
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State continues to exist for good life.' The individual is enabled to be 
what he has in him to become. The mere potentialities imprisoned in 
him are released by his contact with others in ideal activities. Every 
individual has a social aspect and the web of man’s personality is 
interwoven by social relations. Personality is evoked and nourished 
through the interplay of relations and obligations in society. The man 
whose essence does not include his community with others is a myth.‘^ 
He is real when he shares his life with others. The consciousness 
that he has a life and a purpose would otherwise be dormant in him. 
In an ethical sense, such an individual is a mere abstraction, a figment 
of the imagination. The awareness of himself in a creative fellowship 
dissolves the illusion of self-and-others. All that makes his life 
glorious and beautiful grows out of the recognition that his self is only 
significant as “ self-in-and-through-others.”^ 

Wherever we have willed and purposed relations, there we have 
the State, a moral being possessed of a moral life. In this our view, 
there can be no question of the “ sacrifice ” of the individual to the 
State,** for both are one in moral purpose. A perfect harmony exists 
between them.® Man, in the Platonic conception, is the micropolis 
and the city, the citizen writ large.® Purpose manifests elements of 
identity.- The individuals are not isolated atoms. The State is the 
expression of this identity, implying the purpose of more minds than 
one^ ; the meeting point of minds, not in a temporal but in an ideal 
sense. The individual, at his best, is himself the whole of the State 
and of the world ; for at his “ point ” he is the incarnation of the 
whole ; the “ point ” at which and through which is focussed and 
vitalised the life- synthesis of the State. “ Mind is not an empty point. 
It is the world as experienced.”® 

The State is, in our view, the highest and best expression of 
ourselves. It most truly represents us and verily is ourselves. Sir 
Henry Jones is profoundly true when he said : “ The mutual implica- 

1. Aristotle : Politics, Weldone’s Trans, p. 5. 

C£. Newman's Edition, Vol. I, p. 68 ff. 

Cf. Warde Fowler ; The City-State of the Greeks and the Romans, p. 59 ff. 

Cf. Bosanquet : Phtlosophical Theory of the State, p. 182. 

2. Bradley : Ethical Studies, Essay V, “ My Station and its Duties,*' p. 168. 

3. M. P. FoUett : The Netv State, p. 8. 

4. See E. Barker; Greek Political Thought, Chap. I, where he argues this 
problem. 

5. See James Seth : Ethical Principles, p. 281 ff. 

6. Sir Frederick Pollock ; History of the Science cf Politics, pp. 15-16. 

7. Bosanquet ; PhUosopHcal Theory cf the State, p. 298 ff. 

8. See Sir Henry Jones : Principles of Citizenship, p. 80 ff. 

Also : The Working Feuth of the Social Reformer, p. 48. 

•Bosanquet : Philosophical Theory cf the State, p. 298. 
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tion of State and citizen has the unity and intensity of a single Jife . 
This supreme truth is not generally recognised and understood “even 
to-day when the social conscience of men has been startled out of its 
slumber It is very necessary to grtisp the implications of the 
interdependence of the State and the citizen. “ The power of the good 
State empowers the citizen, and the power of the good citizen em- 
powers the State The failure to adequately recognise this relation- 
ship breeds irresponsibility ; “ we find it easy to delegate our political 
and civic duties, reserving for ourselves the luxury of criticising those 
who perform them There is a general indifference towards public 
concerns, and the best fitted content themselves by keeping aloof, 
forgetting that the penalty is, as Plato long ago pointed out,^ the evil 
of being ruled by an inferior. 

There are three ways of describing this relationship,^ The first 
view regards the State as a means to the development of the individual 
and insists on the separate life and character of each man. The 
second view regards the state in itself as the end, and considers that 
to its welfare, progress and stability, all right action conduces, and 
that beside it all other aims and ambitions are insignificant.” 
third view regards the relation between the citizen and the state as 
one between persons, bound together by mutual rights and duties, by 
mutual responsibilities, and by a common purpose.” A careful discus- 
sion of these views would lead us to a correct estimate of the State and 
the citizen and would enable us to understand their mutual relation. 

The first view is historically the oldest and can be traced back to 
Plato and Aristotle. Plato derives society from mutual needs and the 
division of labour.® Aristotle also tells us that the State exists for the 
happiness of its citizens, and its whole purpose is to secure their 
welfare.® Underlying this view which regards the State as means is 
the doctrine of the “ infinite importance of the individual.” The State 
exists solely for the benefit of its individual members. Not society but 
the individual,” according to McTc^gart, “ is the end of social life.”' 

This is a reaction in modern times from the Greek conception of 
cit izenship® produc ed by “ the mighty rising tide of circumstance ” and 

1. The Principles cf Citizenship, p. 90. 

2. Ibid., p. 89. 

3. Republic, Jowett, p. 25. 

4. See Hadow ; CitizensJnp, 

5. “ The City comes into being because, as a matter of fact, each one of us 
is not self-sufficient but full of wants.'* ( Plato : Republic ii. 369 ). 

6. PoUUcs, ii. 5, 27 and vii. 9. 1-8. 

7. McTaggart : Hegdiamsm and Cosmology, s. 195. 

8. The Greek conception of Citizenship is not adequately understood by its 
critics. We refer the reader to Earnest Barker’s Greek PoMcal Thought, 
Zimmem's Greek Comnonmalih ; Dickinson's Gre^ Vi»w of Life and Paul Vinogro- 
doffs LSstorkal Jurisprudence, VoL 11. 
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the influence of the philosophers. Jeremy Bentharn formulated the 
principle of utility tending to produce the greatest happiness of 
the greatest number.” This hedonistic utilitarianism provided the 
philosophy for individualism during the first half of the nineteenth 
century. The greatest disciples of Bentharn were James Mill and John 
Stuart Mill. The most characteristic exponent of individualism is, 
however, Herbert Spencer. The State is looked upon as an opposing 
element to the individual. ** The individual and the State are put over 
against one another. Their relation is regarded as one merely of 
antithesis.”^ It is this theory of the individual which seems to under- 
lie Mill’s thesis in his famous book On Liberty. “ Mill, and all 
those who take up his attitude toward the State, seem to assume that 
all power gained by the State is so much taken from the individual ; 
and, conversely, that all power gained by the individual is gained at the 
expense of the State.”” 7'his is to treat the two elements, the power 
of the State and the power or freedom of the individual “ as if they 
formed the debit and credit sides of an account took”. This implies a 
mechanical or mathematical view of the relation between the State and 
the citizen. INIoreover, the individual himself is conceived v^ery much 
in negative terms. His separateness or aloofness from others is taken 
to be the chief characteristic of individuality. He is more of an indivi- 
dual the less he is like any other individual. In this view individuality 
amounts practically to eccentricity. The individual is conceived as if he 
could have meaning and significance apart from his community. The 
metaphysical aspect of this position is the belief in an abstract 
individual. There is no clear idea of ‘ that social whole in whose 
realisation the false antithesis of ‘‘ State ” and “ individual ” disappears.’*^ 
Individualism has not lost its appeal oven at the present day. Harold 
Laski^ while admitting that “ an individual abstracted from society and 
regarded as entitled to freedom outside its environment is devoid of 
meaning ” posits that the ultimate fact of human experience is that 
‘each of us is ultimately different from his fellows.” The individual is 
real to himself “ not by reason of the contacts lie shares with others ” 
but on account of the “ one unique thing that separates him from the 
rest of society.” “ 1 1 is true self is the self that is isolated from his 
fellows and contributes the fruit of isolated meditation to the common 
good which, collectively, they seek to bring into being.”® “ Man is a 
one among many obstinately refusing reduction to unity. His separate- 
ness, his isolation, are indefeasible ; indeed, they are so ultimate that 

1. Ritchie : Principles cf State Interference^ p. 12. 

2. Ibid. 

3. E. Barker : Political Thought in Enj^and, p. 10. 

4. Liberty in the Modern State, p. 20 £f. 

Ibid., p« 25. 
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they are the basis out of which his civic obligations are built. He 
cannot abandon the consequences of his isolation which are, broadly 
speaking, that his experience is private and the will built out of that 
experience personal to himself. If he surrenders it to others, he 
surrenders his personality. There is much to be said in favour of 
this view. ** Privacy and exclusiveness are evident characteristics of 
personality. A man’s inner life cannot be reached by others and is 
exclusively his own. As a person he has an excluding personality. 
* Whatever forces, whether of the physical or of the human world, 
play around it and beat upon it, like the waves of the ocean on a rock- 
bound coast, the “ self ” is still a sacred realm whose very existence 
depends on its security against intrusion. Immanuel Kant had even 
denied the possibility of the self being an object of knowledge. Admit- 
ting the strength of these statements we may yet say that ‘ if a person 
excludes, he cannot isolate ; even when he holds the world of men 
and things at arm’s length his intercourse Avith it remains. His action, 
after all is interaction. He ainnot know if there be no objects to 
know, and he cannot act except upon them and by means of them. To 
be free in vacuo is to be impotent. ’ ^ If the self is “ the most 
exclusive and impervious of all that we know,” it is also potentially 
the most comprehensive. It is always the centre, the owner, the user 
of a world ; and he is the most fully and truly a person* whose 
world is widest and richest.”"’ Man, in other words, is measured by his 
world. His self is the centre, the focus, the life of a wider world. The 
self, as Bosanquet tells us, “ is what it includes. It is only finite, 
imperfect, self-contradictory, exclusive, through the impotence which 
causes it to include so little. On the other hand, its true nature lies 


1. Liberty in the Modern State, p. 31. 

2. Sir Henry Jones ; The Principles of Citizenship, p. 58. 

3. ‘Each self/ we are told, is a unique existence, which is perfectly 
impervious to other selves—impervious in a fashion of which the impenetrability 
of matter is a faint analogue. The self, accordingly, resists invasion ; in its 
character of self it refuses to admit another self within itself, and thus be made, 
as it were, a mere retainer of something else . . . The very principle of a self 
is this exclusiveness . . . The self is in truth the very apex of separation and 
differentiation ... It is, in existence, or metaphysically, a principle of isola- 
tion. I have a centre of my own — a will of my own— which no one shares with 
me or can share — a centre which I maintain even in my dealings with God 
Himself . . . Religion is the self-surrender of the human will to the divine. 
“Our wills are ours to make them Thine.” But this is a sdf’Sutrender, a surrender 
which only self, only will, can make.’— Pringle-Pattison’s Hegelianism and 
Personality, pp. 216-18. (Quoted by Sir Henry Jones: The Principles of 
Citizenship, ) 

4. Sir Henry Jones : The Principles cf Citizenship, p. 60. 

5. Sir Henry Jones : Ibid., p. 61. 
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outside it in the whole, to its dependence on which the defects of its 
impotence bear witness/’^ 

The practical conclusions of individualistic metaphysics are far- 
reaching. It insists upon a policy of laissez-faire. Spencer, the thorough* 
going prophet of laissez-faire would limit the action of the State to the 
barest minimum. People, if left to look after their own business, are 
likely to do it best ; the intervention of government is an evil ; and can 
only be justified as a remedy against a greater or worse evil.^ But 
modern developments have witnessed the increasing encroachments of 
the “ Leviathan”. Perhaps, as Bosanquet puts it, “ an uncritical in- 
dividualism is always in danger of transformation into an uncritical 
collectivism.” Every extension of state-action has been a nail in the 
coffin of laissez-faire. The world is rapidly swinging towards Socialism. 
To it belongs the future. It is a far cry, indeed, from the insistence of 
the rights of the individual in himself as final to the Socialist State 
which regards the rights enjoyed by the individual as trusts which can 
be resumed when emergency arises. The modern mammoth State 
appears as a huge Leviathan gradually absorbing its citizens into itself. 
This is, of course, a mistaken reading of present tendencies. Now the 
spheres of the State and the City on the one side and those of the 
individual on the other, “ have grown together”.^ The State, after all, 
acts for the individual and by means of the individual ; “ it organises the 
powers of its citizens, but it does not annul them.” This becomes 
evident when we examine State and civic undertakings. “All legitimate 
State or Civic enterprise means the organisation rather than the elimi- 
nation of individual will ; and this in turn means not only more united 
action on the part of the whole, but more efficient action and a deeper 
individuality on the part of the members.”* The individual has 
“received from state and civic organization a vast accession of strength,”® 
The organisation of modern activities, of which the State typifies the 
highest instance, has placed in the hands of individuals the means of 
carrying out great enterprises never possible before. 

Apart from the question of fact, the relationship between the State 
and the citizen cannot be adequately understood by reducing the State 
to a mechanical contrivance. The “ State as means ” depends upon 
the view that it exists merely for the salce of the citizens and has 
“ neither meaning nor purpose nor value, not any title to respect, except 
as a serviceable instrument of their good,”® This view ignores our 

1. The Princ^les oj Individuality and Value, p. 325. 

2. See Davidson : Political Thou0, in En^and, Chapter IX. 

3. PMosopMcd Theory of the State, p. 70. 

4. Sir Henry Jones : The Working Fmth of the Social Reformer, p. 104. 

5. Ibid., pp. 106-107. 

6. Sir Henry Jones : The PrindtHes of Cihzenslip, pp. 54-55. 
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debt to the civic community. ** Society without the individual/' says 
F. H. Bradley, “ is not more an abstraction than the individual with- 
out society.” The freedom of isolation is impotence and slavery. The 
individual “ grows with his world”. ‘ “ Exclusion " or “ privacy " is a 
miserable half-truth.*^ The views of individualists as well as socialists 
are fallacious as they regard “ the state or civic community, and the 
individuals who constitute it, as more or less exclusive and independent 
of each other. The correction of their errors comes from recognising 
more fully that the State or the City and its citizens have only one 
life; so that each in repressing its opposite is destroying itself.”^ The 
State, in this conception, is not a heap nor a machine. ** It is,” as 
Bradley rightly says, “ the objective mind which is subjective and self- 
conscious in its citizens ; it feels and knows itself in the heart of 
each.*’® 

The Citizen as means: The State as end. — Diametrically opposed 
to the view we have been so far discussing is the theory which regards 
the State as an end in itself. The citizens have to think of themselves 
as servants of the State wishing for nothing better than to contribute 
to its welfare, if need be by sacrificing their lives. The State is entitled 
to the highest devotion of the citizens. They must place its welfare 
and preservation above everything else on earth. ‘'Maintain,” says 
Machiavelli, “ the permanence of the State by whatever means you 
can; they will always be found honourable if the end is secured.”* 
The doctrine of the State as end lias been promulgated in modern times 
by Treitschke. “ On principle,” he says, “ the state does not ask how 
the people is disposed, it commands unquestioning obedience, its laws 
must be kept whether willingly or unwillingly. It is, no doubt, a step 
in advance where the tacit obedience of the citizen becomes a rational 
consent, but this consent is not an absolute necessity.” “The State 
is Power.** “ Let us remember that the essence of the State is 
power.** ‘ Treitschke’s State tells the poor individual : “ It is a 
matter of utter indifference to me w^hat your feelings are as long as you 
obey me." * ** We have an echo of this doctrine in Mussoloni who 
regards the epithet “ sovereign ” applied to the people as “ a tragic 
farce”. The people are no longer consulted. They are simply “ ordered 
to accept a revolution or a peace or to march into the unknown of 
war. What power remains to the People ? Only to utter the mono- 
syllable which means acquiescence and obedience.” Hitlerism seems 
to be the latest manifestation of such notions ; and perhaps, the world 

1. Sir Henry Jones : The Priw^es of Citizenship, p. 65. 

2. Sir Henry Jones : The WarHng Faith of the Social Reformer, p. 272. 

3. EUwcd Stu^s, p. IB4. 

4. See Hadow : Ci&isinshp, p. 98 

5. M. A. Mugge : TnetscUte, p. 40» 
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has not seen their end. Dictatorships seem to be the reactions against 
democratic regime.^ 

The doctrine of State absolutism which regards the “ State as 
End '' is, in our opinion, very fallacious and imperfect. “ A com- 
plete surrender of the individual will is not a wholesome condition 
of human life ; it tends on the one side to mechanism and on the other 
to tyranny ; in either case it cramps the intelligence and impedes all 
growth and progress. Again, though it be true that to regard the State 
as wholly as means is to encourage personal selfishness, yet to regard 
it wholly as an end may well encourage in its organs of government a 
feeling of irresponsibility which is at least equally dangerous.**^ 

Before we pass on to the higher synthesis in which the two con- 
flicting views we have been so far discussing can be reconciled, there 
is one statement that remains yet to be noticed. “ In the democratic 
or humanitarian view,** says Hobhouse, “the state is a means. In the 
metaphysical view it is an end.** This is stating the case in a com- 
pletely abstract fashion.^ It depends upon the interpretation of the 
idealist’s view of the State “as a totality, which is an end in itself, an 
end to which the lives of men and women are mere means’*. It is 
true that Hegel characterised the State as the absolute power upon 
earth ; “ it is its own end.** Hobhouse criticises that the method 
followed by this theory is not ethical.* This would imply that Hegel 
is destroying morality. Nothing can be further from truth. Neither 
is he suppressing the citizens. His conception of personality, more- 
over, includes moral freedom. The statement of Hobhouse is not so 
self-evident as it appears to be. Modern democracies have not ceased 
to be “ metaphysical and the modern States have made large claims on 
the allegiance of the citizens, and have made them do many things 
against their will, and even personal ideals.” But it is to be realised 
that “ it is not the claims of the state as such but the absolutism of 
these claims where the false metaphysics comes in.** There may not 
be any incompatibility in the view that regards the State both as a 
means and as an end. It has been customary to say that “ in ancient 

1. See Laski : Democracy in Crisis. 

2. Hadow : Citizensh^, p. 109. Also Sir Henry Jones : The Princ^gs of 
Citizenship, p. 50. He says - 

** An excessive patriotism, it is believed, is one of the most prolific causes 
of war and of its ruthless excesses. For the citizens to make their State the 
object of unlimited devotion as an end in itself seems to bring two intolerable 
consequences ; it involves the compjetc subordination of their own lives to it, 
so as to justify its unlimited interference even with their Inner or private 
aspect, and, in a word, to enslave them ; and, in the second place, it carries 
with it the inevitable antagonism of every State to every other State.” 

3* See Brinkmann : Recent Theories of Citizenship, p. 100. 

4. Metaphysical Theory of the State, p. 20. 
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society the individual existed for the sake of the State, but that in 
modern society the State exists for the sake of the individual.*’^ The 
statement is misleading because of its partial truth. The ancient 
Greeks had a very important sense of the value of the individual,^ but 
the individual believed that to separate himself from the State would 
be his “ moral suicide”. ^ We may take Athens and Sparta as typical 
of the Hellenic State. It is true that the Athenian citizen existed 
for Athens, but Athens, in an equally profound sense, existed for the 
Athenians. The Athenian citizen would die for Athens, because 
Athens offered “ so glorious a life of freedom to the Athenian citizen.” 
No wonder that Pericles said that the Athenian “ needed but to look 
at his city to fall in love with her.”^ The case of Sparta is only 
different in a special sense, but Sparta aimed at “ the goodness of the 
individual citizens ”; and both Plato and Aristotle regarded her with 
admiration. The difference between the ancient State and the modern 
State lies not in that the one was regarded as an end and the other the 
means, but in the comprehensiveness of the idea of citizenship. The 
State existed for the citizens alone. The unfranchised multitudes were 
mere means to the existence of the State.*^ Slavery constituted the basis 
of Greek democracy. There was no idea that the individual could be 
at once both a means and an end.^ The citizens alone were regarded 
as absolute ends, and the rest were regarded as means. Citizenship 
in the modern State, at least according to its profession, is for all, and 
so the modern State may claim to exist for all. 

And further, even if we could accept the statement of Hobhouse 
that the democratic or the humanitarian State is a means ministering to 
the purposes of its citizens or humanity, could we regard it merely as a 
means or an instrument ? If the State were to be regarded, from the 
extreme individualist viewpoint, as anarchy plus the street constable,” 
much more is implied in the existence of the street constable than is 
apparent at first sight. Through him what Hobhouse has stigmatised as 
metaphysical is introduced into the constitution of the State in an in- 
exorable way. If the constable could be regarded, in one sense, as a 
public servant, in another sense, he must be looked upon as distinct 
and apart from the citizens, because of the possibility of their coming 
into conflict with the law. 
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This brings us to a discussion of the idealist’s view of the relation 
between the State and the citizen. Both the views that we have been 
examining so far appear to be logical contradictions, and if forced to 
draw our conclusion, we would assume that of the two, logically one 
must be false and the other true. We may be tempted, on the whole, 
to incline to the view that the State is means, for, we would be 
naturally reluctant to sacrifice the individual. “ The State ‘ in itself *, 
we say (quite truly), is nothing. But we do not realise that the 
individual ‘ in himself ’ may also be nothing, and that to think of any 
purpose of either, we must dismiss these abstractions, and endeavour 
to understand the State and the individual as we find them, not as 
they might be when severed and held asunder. And the State as we 
find it is somehow a more or less complete whole, uniting more or less 
harmoniously, and very greatly enriching the lives of its members 
Logically, we said, the two views appear to be irreconcilable. And 
yet, the demands of creative citizenship require that they shall be 
reconciled in a higher synthesis. If logic is against us, so much the 
worse for logic. The relation between the State and the citizen is not 
a matter for logic or mathematics. It can only be grasped in terms of 
life, instinct with dynamic principles of growth. “ Wherever there is 
growth, there we must expect to find what will not fit into one or 
other of the alternatives of an antithesis. No one has solved the 
puzzle whether the hen or the egg comes first. We cannot understand 
the one without implying the other ; and so it is with the individual 
and the State 

The State as Personality : — The third view of the relationship 
between the State and the citizen is that which regards it as one of mu- 
tual co-operation and interaction of personalities. They cannot be conceiv- 
ed of except as mutually and organically interdependent. Not only do 
they share in identity of interest and welfare, but the existence of the 
one implies the existence of the other. In the absence of either, the 
other simply disappears. This relationship could be described as a sort 
of conjunct personality, rooted in the idea of partnership. This partner- 
ship is not to be considered, as Edmund Burke, one of the greatest 
publicists since Cicero tells us, as nothing better than a partnership 
agreement in a trade of pepper and coffee, calico and tobacco, or some 
other low concern, to be taken up for a little temporary interest and to 
be dissolved by the fancy of parties. It is to be looked on with rever- 
ence because it is not a partnership in things subservient to the gross 
animal existence of temporary or perishable nature. It is a partnership 
in all science ; a partnership in all art ; a partnership in every virtue 
and in all perfection. As the ends of such a partnership cannot be 

L Sir Henry Jones : The FrinapUs of Citizenry p. 5. 

2. Ritchie ; Principles of State Inierferencty pp. 104-5. 
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obtained in many generations, it becomes a partnership not only 
between those who are living, but those who are dead and those who 
are to be born/*^ 

The State, in this view, is a moral or spiritual organism,* It is 
essentially ethical or altruistic. This conception is common to all 
idealists since Plato first enunciated it.^ Its noblest exponent in modern 
times is T. H. Green.* It was Hegel specially who insisted that 
“ the State must be envisaged in terms neither of law nor of the 
morality of individual conscience, but in terms of social ethics It is 
the highest expression of social morality. And this attribution of 
moral character to the State is not possible “ except on the assumption 
that it is a person This attribution of personality has been regarded 
by some as an unwarranted abuse of metaphor, although great jurists 
like Gierke and Maitland assert the doctrine of “ Real Personality ” of 
the State and other group-persons.^ We do, indeed, recognise the 
possibility of serious misunderstandings arising out of our view. 
Norman Angell, evidently, has good reason to complain against the 
distortion produced by false analogy.*' Explanations of life in terms of 
biological and physical categories of thought are apt to be misleading, 
because they are half-truths. Society may be more like an animal 
than a machine, but it is certainly not an animal. Its basis is neither 

1. Reflections on the Revolution in France. 

2. The study of man has been the playground of analogies. Sir Henry 
Jones rightly warns us against the misuse of metaphors in the human sciences. 
(See The Working Faith cf the Social R^ormer). And the warning is very 
necessary. We know how Bluntschli describes the State as a masculine 
personality, and the Church feminine. ( The Theory of the State, Bk. I, Ch. 
I, 7. ) Read Ritchie’s essay on Social Evolution, in his Studies in Political and 
Social Ethics, and his Principles cf State Interference, p. 13 ff. The same 
writer has discussed the problem at greater length in his Darwinism and 
Politics. Theodore Roosevelt discusses the existence of analogies or homolo- 
gies ” as he terms them in human life. See his Romanes Lecture : Biological 
Analogies in History. 

3. It rests on the conviction that society and State are self-sown renewing 
their immortality from age to age. No one might have planned or no one 
might have planted. But they have “ laws of growth all the same and their 
own grave grandeur”. But the structure of society or the State “ is spiritual. 
It is the product, in every part, of the rational nature of man, and by far the 
most glorious exhibition of his powers.” Sir Henry Jones : The Working Faith 
cf the Social Reformer, p. 17. 

4. For an exposition of his teaching see Barker : Political Thought, 
Muirhead : Service of the State, and Ritchie’s Essay on the Political Philosophy, 
of Thomas Hill Green, in his Principles of State ^ • f ence, 

5. Barker : Political Thought, p. 27. 

6. Sir Henry Jones : Princifks cf Citizenship, p. 50. 

7. Barker : Political Thou^, p. 175 ff. See also Sabine & Shepard. 
Introduction to Krabbe's The Modern Idea of the State, p. 30 ff. 

8. The Great Illusion, Ch. VI. 
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physical nor biological ; it is “ the rational nature of man and society 
is “ the product of conscious ends”. Human institutions can only be 
comprehended in terms of the purposes they seek to realise. And yet, 
there are strange analogies, and even when expressed metaphorically, 
they might be highly instructive. Thus Plato long ago hinted at, 
though he did not expressly formulate, the Organic conception of the 
State. “ Is not the best ordered State,” he asks, “ that which most 
nearly approaches to the condition of the individual, as in the 
body, when but a finger is hurt, the whole frame drawn towards the 
soul and forming one realm under the ruling power therein, feels the 
hurt, and sympathises altogether, with the part affected, and we may 
say that a man has a pain in his finger ? ” The State, in our view, is 
something more than an organism. Its significance is purposive and 
is realised through the volition of man. This purposive element cannot 
be explained by biology. “Acting, living society,” according to 
Bosanquet, “ is an infinitely higher thing than a steam-engine, plant, or 
animal ; and the best of our ideas are not too good to be employed in 
analysing it. ” 

Perhaps, we could best express our implication by describing the 
State, as we have already done, as a spiritual or moral organism, and 
attributing to it a personality which is neither quantitative nor physical 
nor mechanical. It is difficult to define the meaning of this personality, 
although we vaguely feel what we mean very much when we call the State 
a “ person We mean that the State is moral, for morality cannot be 
attributed to “ things ”. Further, the mutual relationship of the State 
and citizens can only subsist as between persons ; otherwise, it would 
be non-moral, and hence a negation or denial of freedom. In our view, 
morality implies freedom and is the basis of justice. “ There can be 
no justice ”, according to Aristotle, “ between a man and his chattel 

The State, if it is to be regarded as an organism, must be there- 
fore understood in a very special sense. In an animal organism, the 
part has no individuality by itself ; it is not a “ person ”. But each 
member of the State is an individual and a person. At the same time, 
we are also positing the individuality and the personality of the State. 
This is far more than a fiction of the laws or an abstraction of metaphy- 
sics. It is as real as life itself. It is not less real than the individuality 
and personality of each of its constituent members. It is, indeed, 

“ more real in proportion as its life is fuller and more complete 

It is Hegel who gives the most characteristic exposition of State- 
Personality and it is he who further states that it is the highest expres- 
sion, as we have already noticed, of social morality. It is the self-deve- 
lopment of the social idea, the self-objectifying of the Universal Spirit. 


1. Hadow : Citizenship, p. 21. 
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The individual is realised in the State ; he is not a ** person ” outside 
of it. His personality reaches to a higher state in the continued and 
the continuous synthesis of the State. In the same way, the State is 
itself being gradually realised in the spirit of the world. The persona- 
lity of the individual is neither sacrificed nor suppressed ; and the 
personality of the State is interdependent on the citizens. The most 
vital truth of their relationship is this mutuality. The State is nothing 
apart from its citizens ; the citizens, themselves, have no being outside 
of it. The individual has a supreme value and a sacred destiny. 
Behind him is the State, an institution that helps to develop his 
personality ; and behind the State is the Spirit, the Eternal Mind re- 
producing itself in terms of human nersonality. The whole of the 
conception is summed up by Green when he said ; “ God is a being 
in whom we exist, with whom we are in principle one ; with whom the 
human spirit is identical in the sense that he is all which the human 
spirit is capable of becoming 

The individual has a personality, therefore, only in the State. 
He is nothing and can do nothing by himself. If his individuality 
“ were stripped bare of all that it has acquired and made part of itself 
through its participation in the common life which is possible only 
within the State^ how much of it would remain There is a noble 
passage in Plato’s “ Crito which expresses man’s dependence upon 
the State. “ The very existence of the State ”, as he says elsewhere, 
“ implies that virtue is not any man’s private possession. . . . All of 
us have a mutual interest in the justice and virtue of one another. . . . 
He who appears to you to be the worst of those who have been 
brought up in laws and humanities would appear to be a just man and 
a master of Justice if he were to be compared with men who had no 
education, or courts of Justice or laws, or any restraints upon them 
which compelled them to practise virtue ”. 

And so when we attempt to investigate the personality of the 
individual citizen, we find that its ingredient elements are due to the 
State and to its manifold institutions. Every shred and element of 
his personality are “derived from the State in which he has been 
nurtured.”^ He grows with his world, his mind fills and orders 
itself ; and when he can separate himself from that world and know 
himself apart from it, then by that time his self, the object of his 
self-consciousness, is penetrated, infected, characterised by the exist- 
ence of others. Its content implies in every fibre relations of 
community. He learns, or already perhaps has learnt, to speak, ,and 

1. Prdegpmna, p, 198. 

2. Sir Henry Jones : Prinaptes cf CiUzensh^, p. 93. 

3. Jowett : Didlogues of Plato, VoL II, p, 152 flf. 

4. Sir Henry Jones : The WorHngFmih of the Social R^ormer, p. 277. 
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here he appropriates the common heritage of his race, the tongue that 
he makes his own is his country’s language, it is ( or it should be ) the 
same that others speak, and it carries into his mind the ideas and 
sentiments of the race ( over this I need not state ), and stamps them 
indelibly. He grows up in an atmosphere of example and general 
custom, his life widens out from little world to other and higher 
worlds, and he apprehends through successive stations the whole in 
which he lives, and in which he has lived. Is he now to try and 
develop his * individuality *, his self which is not the same as other- 
selves ? Where is it ? What is it ? Where can he find it ? The 
soul within him is saturated, is filled, is qualified by, it has assimilated, 
has got its substance, has built itself up from, it is one and the same 
life with the universal life, and if he turns against this he turns against 
himself ; if he thrusts it from him, he tears his own vitals ; if he attacks 
it, he sets his weapon against his own heart. He has found his life in 
the life of the whole, he lives that in himself, ' he is a pulse-beat of the 
whole system, and himself the whole system.’ ' 

Thus we find : “ No doctrine of political atomism has ever 
explained the structure of human society ; we are not isolated units in 
fortuitous concourse, but can co-operate to a common end because we 
share in a common universal. And it is because this universal is 
most fully manifested in the State that we can feel towards her a 
relationship which, not in metaphor but in actual truth, must be 
described as personal. 

Grounds of Political Obligation: — The State thus is not a mere 
contrivance, but exists to promote good life. Hence it is not morally 
indifferent. It is, as Ilegel tells us in his “Philosophy of Right,” the 
realised ethical idea. It is a completed organisation which makes 
human life possible. “In the State man has fully realised his outward 
self to the level of the inward self of thought,” It must be envisaged 
in terms of ethics. We start from a central social system and regard 
the State as the universal in which each of us as particulars, finding 
our appointed orbits of duty realise our meaning. To us, therefore, 
there is no antagonism between the State and the individual; no 
negative relation of the self to other selves and of the self to the State, 
The State is thus not external or alien to the nature of the citizen. It 
is his highest expression; it is the complex of institutions without 
which, as T. H. Green truly observes, he should not have a life to call 
his own, nor should be able to ask for a justification of what he is 
called on to do.^ It is the basis of fellowship. It is that which raises 
us from “ that abyss of mere animality into which we would otherwise 

1. Bradley : Eihkd Studies, p. 172. 

2. Hadpw : CUizemhip, p. 130. 

3. T. H. Green : Princi^s of BaliUcd Obligation, p. 122 

1 
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fall,” All that we hold dear, science, art, religion, as Hegel says, rest 
and grow in the State. Outside of it we are left in desolate places, 
seeking for our home. “The home of the soul,’' as Follett profoundly 
observes, “is in the State.”' 

The obedience we, therefore, render to the State, springs from the 
very facts of our nature, from the very principles of our being. This is 
not the place to discuss in detail the question of political obligation. 
We would only say that obligation has its basis in sociality and in the 
recognition that the State, in the ultimate, most truly represents our- 
selves. Its performance is not opposed to what we would act in this 
or that given moment of our lives, but when we are at our best. In 
obeying the State we obey ourselves. “ Self-government is an idea,” 
says Bosanquet, which will “contain the true ground and nature of 
political obligation.”® In our view liberty consists in obedience to the 
law which we have prescribed to ourselves. Law and Liberty are not 
antagonistic ideas and it is their vital relation that imparts to self- 
government its profound meaning. The positive conception of the self, 
as social and as self-in-and-through-others, and a positive relation of 
the self to law and government would dissolve the paradox implied in 
self-government in a higher synthesis. 

Our statement must not be misunderstood, however, as a justifica- 
tion of the staius quo. Laski is profoundly true when he says, that 
our allegiance to the State is only where it commands our conscience.^ 
It is purpose that confers validity upon State action. Power is a trust 
and “ is held not for evil but for good, and deflection from the path of 
right purpose ought to involve the withdrawal of authority for its 
exercise.’** For, as Benjamin Constant rightly observes, “ No duty 
would bind us to obey laws which not only restrain our legitimate 
liberties and limit actions with which they had no right to interfere, but 
which would also command us to act contrary to the eternal principles 
of justice and piety.” 

And the possibility is always there, the possibility of the divergence 

1. M. P. Follett : T/ie New State, p. 312. 

2. Bosanquet : Tke Phthsophkal Theory of the State, p. 54. 

For a more detailed discussion of the problem of obedience, we refer 
the reader to T. H. Green : PrindfAes of PtAiUcal Obligation ; Laski : Authority 
in the Modern State, Liberty in the Mo^rn State, Dangers of Obedience, The 
Problem of Sovereignty, and A Grammar of Poliiics ; Bryce : Studies in History 
and Jurisprudence, Vol. II Essay IX ; Ritchie : Darwin and Hegel, Essay VII ; 
Bentham : Princes of Legislahon, Hume : Essays, A Working Theory of 
Sovereignty;* by John Dickinson, published in Political Science Quarterly (Two 
Articles : December, 1927 & March, 1928.) and Vaughan : Studies in Pohtical 
PhSosophy, 2 vols. 

3. Laski ; Authority in the Modern State, p. 43. 

4. Ibid: p. 46. 
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between the will of the people and the will of the rulers for the time 
being, specially when the State is not an all-inclusive partnership. The 
individual, in our conception, can identify himself with the State and 
participate in its end, only when he personally shares and interests 
himself in its governance. If excluded from a' share in making the govern- 
ment, ** he cannot, where his fellows choose, be himself made one of 
the rulers of the State, he is excluded from that which secures him the 
certainty that his experience counts.”^ No citizen excluded from such 
participation is free. He cannot, therefore, give his civic acceptance 
to what his rulers propose. He cannot bring his rulers back “ to a 
realisation of the conditions upon which their power is held.*’^ 

But, as Laski himself recognises,® the right to disobedience is 
“reasonably to be exercised only at the margins of political conduct **. A 
time may, indeed, come in the history of a people when the maintenance 
of order might appear to some people as a crime and other things might 
appear to be more valuable than peace. No government that would run 
counter to public opinion for any length of time can stand ; and if res- 
ponsible ^ould live constantly in the shadow of its own defeat. Dis- 
obedience, however, should not become a settled habit, and there should 
ever be a due recognition of the individual’s indebtedness to the State. 
Even as Socrates, with the cup of hemlock in his hand, would yet 
loyally obey the laws, we would regard the State with a spirit of re- 
verence and something of the spirit of Job should animate us : 

“ Though He slay nte. Yet Will I Trust in Him," 

Pratapagiri Ramamurti 


1. La^i : Ubert^ in the Modern State, pp. 37-38. 

2. Lai^l : Dangers of Obedience, p. 9, 

9f Grammar of Fioiihc$,p.^. 
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Faith in reason oscillates between the two extremes, anti-ration* 
alism and over-intellectualism in accordance with the general social 
temper. Reason, as commonly understood, is paradoxically enough 
both a reassuring and a doubt-inspiring factor. It is regarded 
as the supreme faculty of human mind but its supremacy is neither 
permanent nor evident in everyday experience. Its function in philo- 
sophic quarters is generally defined to be quest for truth which is 
search for certainty ; it embarks upon a search for security but it 
fumbles and hesitates and offers only relative and conditional security. 
It ventures boldly to understand the true nature of things and stands 
sceptical considering whether after all it has understood the “ true 
nature ” ; it propounds a rational scheme for living and the gulf 
between the actual and the rational appears so astoundingly wide as 
to make it appear completely utopian. In periods of stress and emo- 
tional crisis when the need for security and swift action becomes 
urgent, the hesitant voice of reason may sound feeble and ineffective. 
Faith in reason is thus shaken or bolstered up by the total temper in 
society. Ours is an age of intellectual and emotional crisis. Authority, 
tradition, intuitive philosophies, theological dogmas — all these are chal- 
lenged at their foundation and we stand sceptical and even suspicious 
of the new creeds and dogmas which are at times only the old ghosts 
masking under a new guise. On the one hand the faith in the establi- 
shed order and security is shaken and on the other the longing for a 
new order which would promise greater stability has naturally increased. 
But the gulf between the ideal schemes and the present-day conditions 
is so great that an average mind turns away from them and seeks 
refuge in old faiths and dogmas. These general tendencies are bound 
to influence even the tougher minds of the philosophers and the 
scientists. Among them the effects of anti-intellectualism which emerg- 
ed as a protest against the excessive rationalism of the nineteenth 
century still linger on. Further, frontal attacks have recently been 
made on the assumed supremacy of reason in the human mind. The 
long-cherished distinction which man enjoyed as a rational animal is 
very nearly erased. Recent psychological theories, like psycho-analysis 
and behaviourism have shown very clearly how meagre a part reason 
plays in human behaviour. The ‘ cult of unreason ’ has, for various 
reasons, become in some quarters, an intellectual fashion. The danger 
of such a reaction is not that emotional interests gain ascendancy over 
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reasoEt but that it opens flood gates for the rivals and substitutes of 
reason — traditional beliefs, authority, — theology, intuitive philosophies 
etc. The task of reason would become doubly difficult in re-building 
the foundations of knowledge save for the existence of science and 
scientific attitude. But even here, in some cases, we find that the 
repercussions of the general rationalist or anti-rational tendencies are 
felt. There is a good deal of confusion as to the conception of the 
nature and function of reason. The long-recurring but very nearly 
obsolete views about ‘ reason * are still holding the ground. For 
instance the two views which assume the antagonism between reason 
and nature or passions influence even to-day scientific reasoning pro- 
foundly. The Kantian view of reason is highly abstract and super- 
natural. It divorces reason from passions or instinctive elements. 
The opposing view regards reason as ‘ a slave of passions * as Hume 
phrased it. This view finds favour with many recent psychological 
and philosophical theories. For instance Bergson's distrust of analy- 
tic intelligence and mystical faith in the intuitive revelations of instinct 
exhibit the same tendency, only under a new guise. Whether this 
divorce of reason and nature is warranted by the facts of experience 
as explained and interpreted by science is questionable. The contro- 
versy between these two views is interminable. 

Science arose to discover the nature of things and thus step by 
step to build the edifice of knowledge. The physical sciences have 
showm how this edifice could be erected. As Santayana says “ the 
function of envisaging reality, ever since Parmenides and Heraclitus, 
has been universally attributed to the intellect The view which 
disregards experience in general denies at the outset the validity of 
scientific knowledge because it insists upon a priori and supernatural 
kind of knowledge; whereas the view which regards reason as an 
instrument of passions would render all knowledge so subjective that it 
would virtually deny scientific knowledge which is universal and objec- 
tive. The scientist who deals wdth human phenomena is handicapped 
with many difficulties. He has to contend against the forces of anti- 
rationalism and has to approach his data in an impartial manner. He 
must put faith in reason *. c., rational inquiry into the nature of social 
phenomena. But it must be remembered that he is himself a part of 
the social experience which he investigates ; he is to understand and 
interpret it. It is certain that his mind will be influenced by the con- 
ception of reason which he unconsciously holds. In order that his 
reasoning may not prove to be mere ‘ rationalization ' or a conceptual 
scheme without any relation to reality, the social scientist must build 
up an adequate conception of the function of reason in human be- 
haviour. 


1. 1^9 cf Reasofi, Vol. 1, p. 87. 
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Modern Psychology has rejected the old hypothesis of the divorce 
between reason and nature solely because it was an unwarranted 
assumption. It has, instead, analysed the structure of human mind 
into root-interests, impulses, desires, emotions, sentiments, intelli- 
gence, habits, etc., which make up its fundamental constitution. These 
various elements are organically related and there is no primary 
divorce between the life of impulse and the ‘ life of reasons *. The 
impulses and desires, with their root-interests are the springs of con- 
duct ; emotions and sentiments cluster round these fundamental inter- 
ests and the objects which satisfy them, thus giving plasticity and 
effective tone to action. Various habits and sentiments grow up and 
new interests are built up. But the basic needs lie at the root of all 
significant human behaviour. They constitute the foundation of the 
entire net-work of social relationships between individuals and groups 
which compose society. What is in all this the function of reason ? 
The impulses and desires enjoy a kind of initial independence ; the 
disarray of human instincts lets every spontaneous motion too far and 
life seems to oscillate between constraint and unreason.** The prime 
function of intelligence is to elucidate the * end * or objects towards 
which an impulse is directed and then to discover means of satisfying 
it. It thus facilitates the conation of impulse ; by giving each impulse 
its due it attempts to integrate various impulses and interests in such 
a way that there would be minimum of friction. From each experi- 
ence it ^ learns * and acquires knowledge which would inform subse- 
quent actions. In order to bring about a proper integration, it must 
understand the nature of end and also of means to be employed for the 
satisfaction of impulse. New problems and situations arise which it 
has to grasp and solve. Every time there is a ‘ problem-situation ’ 
intelligence steps in and attempts to solve it. Thus it acquires a 
* directive control * over various impulses and interests of mind. As 
Santayana observes “ the sort of imagination that can survey all these 
interests at once, and can perceive how they check or support one 
another is called reason,” This view of the ideal function of reason 
does not deny the fact that it is overpowered by passions ; 
rational schemes and ideals are shattered to pieces by the fierce com- 
petition of antagonistic interests, either in an individual mind or in 
society. But it is the function of reason to restore order and balance 
by recognising definite interests and “ to estimate the values of things 
by that standard **. Why there is no such order or harmony either in 
fundamental interests and their satisfaction or the social relationships 
based on them and evolved through historical process is the fundamen- 
tal problem confronting reason— and the social sciences. 

But in his endeavour to solve this problem the scientist must keep 
a proper perspective. When he approaches social data he feels that it 
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is an incoherent mass of facts and ideals, desires and values — conflict- 
ing situations representing ‘a flux of things’. It is his business to un- 
ravel the underlying elements of order and coherency, if any, and 
analyse their nature and behaviour. He must realize that initially 
there is no divorce between facts and values, but that they are organi- 
cally related. For a systematic understanding of social experience he 
must, however, select and analyse his facts and judge the nature of the 
tendencies which lie beneath them. In so far as ideals are operative 
as ‘forces*, they are also ‘facts’ and they cannot be ruled out from his 
subject-matter of inquiry. The scientist must remember that his 
principal^ aim is to understand and analyse but he must not forget that 
the function of reason is ultimately to^ ‘judge and co-ordinate our 
interests, to establish a hierarchy of goods and evils, and to value events 
and persons not by a casual impression or instinct, but according to 
their real nature and tendency’. 

II 

The principal aim of the social scientist should be, then, to ‘un* 
der stand the real nature and tendency of social phenomena’. His sub- 
ject-matter is vast, complex and variable. It has historical continuity 
and a tendency to change; its nature is organic in the sense that 
various elements enter into a single event and interact in manifold 
ways. It includes within its compass the entire gamut of social rela- 
tionships, events, psychic forces, i.e., ideals, individuals, groups, associa- 
tions, etc. All these are at times so much confused in reality that the 
scientist may feel bewildered; but he ventures, like the physical 
scientist, to discover whether there are any systematic tendencies 
operative behind the ‘ apparent chaos ’ ; whether there are any rules or 
laws which govern human behaviour in any of its aspects. He 
recognises that all activities are directed towards “something”; there 
is some objective or end, which may explain the origin or persistence of 
some of them. The scientist, thus, has to discover the historical or 
traditional setting, the net- work of social relationships and their inter- 
action in order to appreciate the utility or function of particular social 
activities. But this involves research into the past events, insight 
into the present and power to visualize the future. Hence the impor- 
tance of the historical method and historical science ; of the positive or 
scientific method in analyzing the essential elements governing our be- 
haviour in certain definite ways in order that the origins, causal rela- 
tions and correlations can be perceived in the ever-changing forms of 

1. As Spinoza observes “ Wherefore the ultimate aim of man guided by 
reason, that is, his greatest desire by which he endeavours to moderate all the 
others, is that whereby an adequate conception is brought to him of all things 
which can come within the scope of his intelligence ”• EihicSt p. 192. (Everyman). 

2. Santayana. 
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social relations; of the necessary insight which envisages the ‘ideal 
conditions' or ‘system of values * towards which the general tendencies 
move or ought to move. 

It would be trite to remark that the social scientist, as a scientist, 
must be impartial in his inquiry. But there are two points which must 
be considered here. Firstly it is difficult for a student of social pheno- 
mena to make a conceptual distinction between the ‘scientific world* 
and the ‘familiar world’.^ In natural sciences, as Sir A. Eddington 
argues, the scientist can dispense with his organs of touch, hearing, etc., 
and can still carry on his scientific inquiry with the aid of one eye. But 
in social sciences which are mainly observational this is not wholly the 
case. At times the scientist himself is an efficient instrument in the 
conduct of his inquiry ; he is called upon to feel and understand the facts 
by a sympathetic ‘insight’. The need of a wider social experience is for 
him ahvays urgent. The danger, here, is that if there is no controlling 
influence— * of method — the scientist may begin to air his personal pre- 
dilections. Secondly we have to make allowance for the fact that the 
scientist like other beings in Society is himself the product of social 
‘ mores’ and the influence on his mind of particular dominant tendencies 
of his times may bias his judgment and interpretations. It must be 
admitted that many a pretentiously scientific inquiry is vitiated by 
personal bias — for instance, historical investigations or inquiry into 
contemporary social and economic questions. The so-called scientist 
would, from this view-point, be regarded as merely a mouth-piece of a 
particular set of assumptions which he develops with a perfected logical 
technique. Rational inquiry would, here, amount to nothing but an 
attempt to justify the unconscious assumptions. It is mere rationaliza- 
tion. But is this position inescapable ? If it were, then it would 
virtually mean a denial of all objective knowdedge. Surely we cannot 
argue that because some people impose their subjective and unconscious 
impressions on the outside world, all knowledge is subjective or there is 
no external world. The scientist, qua scientist, is necessarily a realist 
and postulates the hypothesis of the external world. At the same time 
it is true that it is through the agency of his mind and through the 
technique he develops that he can analyse the external world. He devils 
with his subject-matter — any situation or event — and receives certain 
impressions which have to be sorted out and critically examined. The 
problem really is that of ‘ correct inference ’ concerning the nature and 
behaviour of the external social phenomena. The scientist approaches 
them with an unbiased mind, receives impressions, which he system- 
atizes, labels and weaves into a conceptual scheme which serves for 
him as a convenient explanatory hypothesis. I^tional inquiry would 
mean that these “ impressions” are not mixed with personal temporary 

1. “ Physics and Philosophy '' in Philosophy (January 1933) . 
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moods of the scientist : The impressions which are the raw material for 
science must, therefore, be controlled by scientific discipline which 
would give them an objective reality. ‘‘Science without pre-supposi- 
tions” is as much a necessity in the social sphere as in the physical, if 
universal knowledge is to be made possible. 

The social data are so immense and extensive, so complex and 
variable that no single science can deal with them adequately. They 
have biological and psychological basis ; they are moulded and changed 
by the interaction of various tendencies, conscious or unconscious, in 
society ; they are a part of its historical tradition. Thus social data 
possess various aspects. With the growth of societies a vast array 
of interests, institutions and associations has arisen. 'J'he needs and 
problems representing the whole net- work of social relationships of the 
Great society are of such a vast magnitude that several social sciences 
have undertaken to examine the different aspects of social phenomena. 
Hence the need for such separate disciplines as history, psychology, 
economics, politics, jurisprudence, sociology, anthropology, etc. All these 
have delimited their areas for separate investigations. They use more 
or less positive or scientific method and their aim is to discover ‘ laws * 
or general tendencies which govern human behaviour in those several 
aspects. Thus “ the ideal end is to attain universal' statements about 
partial aspects of all phenomena in a given class.” These statements 
may not be invariable in character ; but they may be explanatory and 
may postulate ideal conditions in which the correlations or causal 
relations which are inductively established between the two types of 
phenomena may hold true. This ‘ isolation ’ of various aspects is a 
necessary abstraction because the scientist who undertakes to investi- 
gate a limited field would lose sight of his perspective, w^ere he to 
ramble over alien fields. Further the methodological apparatus which 
he has developed is necessarily limited to his select ‘isolates.' The 
economist, for instance, conceives the operation of the law of supply 
and demand obtaining in barter economy and develops the hypothesis 
of free working of economic factors in ideal conditions, and in the 
light of this conceptual scheme he attempts to unravel the complex 
working of economic forces in reality. Every science has to develop 
some methodologiail devices in order to get clearer insight into the 
aspect of things it analyses. It is evident that once the methodo- 
logical technique is adequately developed there is little danger of 
subjective intrusion. 

There are two main ‘ instruments of control ’ which govern the 
scientist's approach to his data : firstly, the control imposed by ‘ facts * 
themselves which compels him to concentrate his attention on under- 
standing their n ature and behaviour ; secondly, the control of his 

1. Morris Cohen : Reason and Nature, p, 363. 

J 
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technique which enables him to select and isolate his facts and analyse 
them adequately. Both these are inter-connected in any scientific 
inquiry. The methodological technique is a device to understand tlie 
‘ facts * and unless it is capable of increasing the perception of the 
scientists, it is useless ; whereas facts in themselves say little or 
nothing unless there is a theoretical apparatus wliich analyses or in- 
terprets them. I\]erely historical or descriptive account of facts 
hardly ever explains their real origin or the causes of their persistence. 
But social facts possess a historical continuity and unless they arc 
judged in proper historical setting, it would be difficult to grasp their 
real nature, d'his, by no means, implies that historical interpretation 
exhausts all explanation. Moreover, the very word ‘ interpretation ’ 
connotes that historical facts are judged in the light of certain assump- 
tions. 

For the social scientist the function of reason, from the point of 
view of method is fourfold : — 

I. The development and classification of primary assumptions 
necessary for, 

II. The formulation of analytical and interpretative technique. 

III. Testing of hypotheses and theoretical technique in the light 
of data presented, and formulation of generalizations or laws. 

IV. Interpretation of social phenomena in their wholeness and 
their relation to the * system of values ’. 

I. If clarity and precision are the elementary requirements of 
scientific scrutiny it is absolutely essential that each Science must 
clearly state its initial assumptions. They are the starting points of 
scientific analysis. But they must not be taken as self-evident truths ; 
even they must be challenged, examined and clarified. The scientist 
must continually be on his guard against unwarranted assumptions 
which would vitiate his inquiry. He must reject all irrelevant assump- 
tions and retain only those which enable liirn to gain greater insight 
into the nature of phenomena under examination. But what are these 
assumptions ? They are of two types : firstly those which are consti- 
tuted of ‘ known elements ’ in terms of which the ‘ unknown ’ or a 
problem is interpreted, that is to say, the scientist would interpret 
social phenomena in the light of his experience and knowledge. This 
is best shown by the assumptions which many scientists make about 
‘human nature’. In all social sciences our assumptions concerning 
‘human nature’ influence profoundly our inquiry and conclusions 
resulting therefrom. For instance in anthropological investigations the 
‘ Psychological method ’ has opened up new vistas of intensive re- 
search; and it has in recent years certainly contributed more to 
the formulation of scientific knowledge in that sphere than mere des- 
criptive accounts. But here the validity of conclusions which cumu- 
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latively constitute the scientific data to work upon depends entirely 
upon the initial assumptions about human psychology. And these, 
unless one accepts only what the most up-to-date scientific research in 
psychology would warrant, reflect the personal experience of the 
so-called scientist. Racial theories, again, assert much that the 
geneticist would not dare even to suggest. Hence these ‘ known 
elements ’ in terms of which further research is carried on must be 
constantly examined and clarified. 

II. The other type of assumptions is strictly methodological in 
character. These are the limiting conditions in the light of which 
actual social phenomena are viewed and interpreted or they are hypo- 
theses or methodological constructions which explain real situations. 
But how are these hypotheses arrived at ? It must be admitted that 
they must be developed out of the actual examination of factual data : 
but this would not exclude the necessity of building up a wider hypo- 
thesis, say, for instance, of ‘ ideal conditions The inductively estab- 
lished relationships can be elaborated into logical constructions which 
would involve deductive reasoning in order to understand actual social 
facts. This brings us to the question of analytic method. We have 
seen above that the primary need is the development of correct 
assumptions both primary and methodological ; every science must 
have its methodological assumptions well-developed. To-day the social 
sciences are engaged in this task. Each of them is developing an 
effective technique with which it can examine the special aspect of 
social facts. It is, simply stated, a logical device to interpret the 
actual phenomena. The facts must be analysed, inference therefrom 
verified at each step and hypothesis may be developed which will serve 
as an ‘ explanation As Santayana' observes, “ Science expands 
speculatively by the aid of merely instrumental hypothesis of objects, 
given in perception until they compose a congruous, self-supporting 
world, all parts of which might be observed consecutively This 
ideal goal is not yet reached ; but the social sciences have developed 
efficient techniques with which actual facts may be handled. Various 
methods such as the conception of ‘ equilibrium conditions \ ‘ Compa- 
rative method ’ or ‘ functional method method of ‘ Ideal types ' etc., 
are logical devices to gain deeper insight into phenomena. Reason or 
intelligence controls this technique and goes on revising and reshuffling 
it till it is enabled to attain the understanding of the nature of 
phenomena. It defines its concepts clearly and starts upon the 
analysis of the given data in their terms. The advance of scientific 
knowledge depends upon the reduction of unknown to the known 
elements of facts. And this necessarily involves simplification. 
Every science whether natural or social has to abstract its data in order 

1. Reason in Science : Chap. L ‘ Types and Validity of Scjence p. 15. 
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to establish ‘ ideal 'relations ’ between correlated phenomena and to 
judge its real nature. What this means is that as the things stand 
they express certain relations which on account of other connected 
phenomena are not actually perceived, or that everything has an ideal 
development in the sense that the thing, as it now stands, has not 
expressed its real function or purpose and this has to be discovered. 
In this sense the analytic technique in its various forms is specifically 
employed either to establish causal relations or to discover the function 
or purpose of social relations. We may remember that the larger 
hypotheses like Marx’s ‘ Dialectical Interpretation of history ’ or 
Spengler’s hypothesis of ‘ culture-cycle * are generalizations which need 
sufficient proof before they could be accepted, and they could hardly 
be employed as self-evident assumptions in the light of which all social 
facts may be interpreted. At present each science deals with its 
partial aspect and is engaged in developing a methodological techni- 
que which reveals the real nature of that aspect. 

III. The aim of these sciences is to discover the constant 
elements or the ‘ efficient purpose ’ of institutions and social relation- 
ships which they embody. Are there any laws which are invariable 
and which would enable us to predict events ? 

It is obvious that no one science can predict the tendency of the 
events as a whole because its analysis and prediction cover only one 
aspect. But even within the limited sphere is it possible to discover 
invariable laws ? The answer must be : We have to go on and see 
whether there are any laws or tendencies which govern human behavi- 
our. It is obvious that these laws must emerge from the facts, i, e, 
they must have been inductively established, though for further re- 
search they may be refined and modified. Laws of economics state 
the universal ideal relations between certain aspects of human be- 
haviour which hold perfectly true provided certain conditions are 
granted. This is the causal relationship. So may it be between 
certain other types of behaviour, for instance, the effects of economic 
conditions on political behaviour of a people or State. But before we 
can analyse the inter-relations of these types of behaviour and establish 
correlative connections we must analyse the nature and behaviour of 
social relationships in their several aspects. In analysing the nature 
and function of institutions we gradually build up a conception of the 
‘ ideal function * which, provided certain conditions are granted, would 
be realised. This is true particularly in case of the institution of State. 
We note its function or purpose through historical evolution and then 
develop the conception of ‘ideaU function’ of state in the light of 

1. The function is called Mdeal’ because even though its conception is 
derived from comparative analysis of the institution under review its realiajatlon 
is achieved in an ideal pattern of society. 
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which the existing states are analysed and judged. From tribal stage 
( when it could hardly be termed a state ) this institution has passed 
through several phases but through each successive stage we observe 
a line of evolution. True, an institution never runs through the 
grooves of uniformity in all societies having varying cultural levels and 
attainments. But comparative method reveals in the first place the 
essential components of state in general and secondly fundamental 
changes in the constitution and function of the state in different phases 
through the operation of particular forces. Thus in social analysis we 
discover the nature and function of the state in society. So the social 
sciences have engaged themselves in two types of inquiries ; firstly, to 
analyse the nature and function of certain types of social relationships 
or institutions and secondly, to establish causal relations or correlations 
in their partial aspects or between the aspects. 

And here the need for co-ordination between different specialisms 
becomes urgent. They may isolate their aspects but when it comes to 
interpretation, some kind of ‘ vue d*ensemble ’ is required so that 
each aspect may be seen in the light of the whole. The need for 
developing the ‘ sociological method * in historical interpretation has 
been recently emphasised ; and both in political and economic analysis 
of present-day problems its application has become fruitful of im- 
portant results. But apart from this the need for some kind of co- 
ordination is necessary both for clarifying ‘ assumptions * and interpret- 
ing social phenomena in their wholeness. The perspective of this 
wholeness is the special province of sociology. It clarifies and 
examines larger hypotheses concerning social phenomena and also co- 
ordinates the results of different specialisms. Rational interpretation 
would mean interpretation of facts in their wholeness and this would 
involve co-ordination of the results of investigations in different 
aspects of social relationships. 

HI 

Pursuit of Scientific knowledge is a reward in itself. There is no 
nobler ideal than the disinterested search for truth. Still — a concession 
to human vanity — one of the aims of scientific inquiry is to attain 
control over phenomena through the understanding of their nature and 
behaviour. And this is also the aim of reason : it attains directive con- 
trol over certain spheres of experience and enriches them. It can 
achieve this control only through knowledge and hence the need for 
strict scientific inquiry. But the moral function of science must not be 
forgotten. The social sciences deal with social phenomena, that is, the 
whole range of social organisation and its various institutions, with a 
view to create a rational order in society. If the sciences cannot ad- 
equately contribute towards the realisation of this goal, it is not becanse 
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they are incapable but because they are not completely developed. 
Human aspirations and ideals emerge and continually configurate new 
order of social organisation. The need for newer adjustment manifests 
itself through conflicts between institutions, associations and ideals. If 
science cannot give any help in rational reconstruction of the social 
order, impatient and distrustful attitude towards it is bound to arise. The 
slow and skeptical approach of science to present-day problems, which 
demand immediate solution, appears irksome to the lay. There are three 
main reasons for such an attitude towards social sciences. Firstly they 
are not sufficiently developed so as to predict the future course of 
events ; secondly even what has been gathered in by reflection and 
science is not translated into actuality ; and thirdly there is little inte- 
gration between the scientific research — especially in social sciences — 
and the ‘system of values*, which envisages a new type of social order. 
And this disappointment would naturally make us regard reason as a 
critical, conservative and deadening faculty. Mere scientific analysis 
is looked upon as a ‘barren triumph’ when it is not actually harnessed 
to a purpose. We have again to remember that in reality ‘ideals’ and 
‘facts’ lie embedded in each other. The ideals which have deep roots 
in urgent needs or interests have tremendous operative force and their 
influence must always be counted in looking to what direction the 
general social relationships are guided. The force of such ideals as 
‘National State* or ‘Imperialism’ or ‘racial purity’ cause big upheavals 
and give a new shape to existing social institutions. As we see to-day 
there is a tremendous conflict between ideals — or ideologies as some 
may phrase it — and the function of reason will be to choose that which 
increases human happiness to its maximum. But how is this to be 
achieved ? Must science shut up itself in a closet and meditate and 
disregard the general social tendencies or should it come out boldly and 
carry its research into the very heart of ideals or ideal schemes which 
configurate a certain type of social order ? Living is a kind of experiment 
and every deliberate change in society is a fresh venture in pursuit of the 
ideal of rational life. But this needs analysis and understanding of the 
actual social institutions and their inter-relations in a particular 
society ; without this scientific knowledge of facts it would be impos- 
sible to translate ‘ideal’ schemes into actual life. The proper integra- 
tion of ‘ideals’ and existing facts would be the business of applied 
science ; but it must be informed adequately of the actual problems in- 
volved. There must be scientific discipline and insight into the nature 
of facts. Without this analytic insight, no changes of a permanent 
nature which would involve a re-adjustment, gradual or catastrophic, of 
the social order, could be safely effected. It is only this rational in- 
sight that could visualize the interrelation between the ‘facts’ and 
‘ ideals’. The problem to-day is, as Santayana observes, “to unite a 
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trustworthy conception of the conditions under which man lives with 
an adequate conception of his interests.” Hence the province of social 
sciences is to study the nature of these conditions and man’s interests 
in their manifold interactions and an adequate appreciation of the 
fundamental interests of man would be the prime requisite of building 
up a rational order. The social sciences may not themselves try to 
bring about the ‘unity* in the actual life — at any rate at this stage. But 
they must attempt to find out what are the existing conditions, their 
tendencies and necessary manipulations by which unity in social order 
could be attained. In various departments of life our problems have 
become enormous and we feel that there must be some order or ration- 
al construction so that there may be less conflict. This, we may remind 
ourselves again, is the function of reason. It discovers ideals, analyses 
them, seeks their roots in reality and then subjects them to scrutiny in 
the light of the existing facts which it has studied. Then it may dis- 
cover the relation between the actual and the rational. Rational life 
means a pursuit of ideals which gradually emerge out of the felt needs 
of the community ; but before they could be translated into actual life 
we have to see that they represent the fundamental interests or felt 
needs of the community and are the genuine expressions of the ‘Desires* 
of people for various things ; that the conditions in which they could 
prosper are controllable and could be manipulated to suit the purpose. 
Both these require, as we saw in the beginning, an adequate con- 
ception of reason, scientific insight into facts and a rational, coherent 
and realistic system of values. 

The social sciences to-day study the interests of man and condi- 
tions in which they grow and seek expression in thousand-fold ways 
within the elaborate frame- work of the Great society. The ultimate 
aim is to produce a rational order in which there will be more happi- 
ness and freedom for the human mind. 


Ravi S. Bhatt 



genealogical study of some vital problems 

OF population 


To study certain aspects of the problems of population by the 
genealogical method I selected Vadnagara Nagar community as the class 
in which I should be able to carry on my research. So I began to 
study their families and to record dates of their births, deaths, mar- 
riages, etc. First of all I had thought of collecting as many facts of as 
many generations as possible. But by experience I found that so 
many facts were difficult to be ascertained because the people, on 
account of their living far away from one another on account of their 
avocations, did not seem to remember the facts in as great a detail as 
I would have liked for the purposes of a scientific study. So I decided 
to pay particular attention to only three generations, a period extend- 
ing over seventy-five to one hundred years. 

Even in this limited enquiry, difficulties did arise ; because the 
people hesitated to give the facts and some of them even refused to 
give any particulars about their families. It was after a great deal of 
persuasion that I succeeded in collecting the necessary facts. 

Originally I had thought of issuing a questionnaire and getting it 
circulated in the community. But w^hen I came across the above 
mentioned difficulties even when I personally approached the people I 
could see that questionnaire would have proved an utter failure. 

Slowly and slowly I made my way and surveyed the families of 
Vadnagara Nagar Community by the genealogical method at Rajkot. 
After that I went to Jamnagar. But there I did not get whole- 
hearted support though I came across some educated young men who 
promised to help me in my work, which they did to some extent. 
Then I visited Dhrol, Jodia, Salaya, Kharnbhalia, Dwarka, Junagadh, 
Gondal, Jetpur, Bhavnagar, Porebunder. But my work was not fully 
done on my first visits so I visited Jamnagar, Junagadh, Gondal, and 
Jetpur thrice. 

As to the economic condition of rny sample I may mention that it 
includes middle-class people neither very rich nor very poor, and, as 
will be seen from the above account, they come from different towns 
of Kathiawad. 

My sample contains 3798 members and 1059 couples of the 
present generation, 3455 members and 895 couples of the father- 
generation and 309 members and 151 couples of the grand-father- 
generation. 
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L — Age at Marriage. 


The following tables give the distributions of age of man and 
woman in three generations: grand-father, father, and the present 
generation. 


A. Age of Woman at marriage, 
(i) Grand-father-generation. 


(l) Frequency Table 


Age at marriage. 

Cases. 

10 

28 

11 

51 

12 

65 

13 

14 


158 


Average age : — 11*4. 

N, B.— All ages are to be understood 
as completed years. There are 5 
cases of double marriage and 1 case 
of treble marriage of men. 


(ii) Father-generation. 


(2) Frequency Table, 


Age at marriage. 

Cases. 

7 

2 

8 

2 

9 

6 

10 

25 

11 

97 

12 

316 

13 

233 

14 

141 

15 

72 

16 

24 

17 

9 

927* 


Average age 12*7 


(iii) Present-generation. 


(3) Frequency Table. 


Age at marriage. 

Cases. 

10 

1 

11 

8 

12 

87 

13 

282 

14 

294 

15 

237 

16 

145 

17 

38 

18 

4 

10&6t 


Average age : — 14*2. 


* There are 32 cAses of douWe marriage of men. 
t There are 37 cases of double marriage of men. 
K 
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Age of man at marriage. 


(iv) Grand-father-generation. 
(4) Frequency Table* 


Age at marriage. 

Cases 

Age at Marriage. 

Cases. 

11 

4 

21 

4 

12 

7 

22 

10 

13 

9 

23 

1 

14 

20 

24 

2 

15 

11 

25 

1 

16 

20 

26 

3 

17 

20 

27 

3 

18 

16 

28 

1 

19 

11 

29 

2 

20 

6 




124 


27 = 151 


Average age : — 17*3’* 


Father-generation. 
(5) Frequency Table. 


Age at 
marriage. 

j 

Cases. 

Age at 
marriage. 

Cases. 

Age at 
marriage. 

Cases. 

9 

1 

18 

105 

28 

1 

3 

10 

1 

19 

102 

29 

8 

11 

- 

20 

109 

30 

3 

12 

12 

21 

71 

31 

3 

13 

20 

22 

87 

32 

1 

14 

44 

23 

43 

33 

3 

15 

49 

24 

26 

34 


16 

78 

25 

18 

35 

1 

17 

88 

26 

9 

36 

1 



27 

9 




293 


579 


23-895 


Average age : — 19*1 1 


* In the 6 cases of more than one marriage onl/ the age at the first marriage 
is considered. 

t In the 32 cases of double marriage (i. e., second marriage) only the age at 
the first marriage is considered* 
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(vi) Present-generation. 
(6) Frequency Table. 


Age at marriage. 

Cases. 

Age at marriage. 

Cases* 

15 

6 

28 

4 

16 

21 

29 

8 

17 

46 

30 

2 

18 

92 

31 

2 

19 

138 

32 

4 

20 

184 

33 

2 

21 

156 

34 

2 

22 

151 

35 

4 

23 

106 

36 

i ••• 

24 

72 

37 

1 

25 

37 

38 

• • * 

26 

15 

39 

1 

27 

5 




1029 


30=1059 


Average age : — 21* 


From the above tables we find that the average age of woman at 
marriage in grand-father -generation was 114, in father -generation 12’7 
and in the present generation it is 14'2. 

While the average age of man at marriage in grand-father-genera- 
tion was 17'3, in father-generation it was 19*1 and in the present 
generation it is 21. 

Thus we see that the average age of woman and of man at 
marriage is increasing, though it is far from the ideal. 

II.— Difference in the Ages of Couples. 

The following tables give the distribution of the differences in the 
ages of coupl es in three generations : — 

* In the 37 cases of double marriage ( i- e., second marriage) only the age at 
the first marriage is considered. 
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Difference in the Ages of Husband and Wife. 


Grand-father-generation : — 
( 7 ) Frequency Table, 


1 

No. of years. 

Cases. 

No. of years. 

Cases. 

0 

1 

10 

4 

1 

9 

11 

3 

2 

10 

12 

3 

3 

15 

13 

1 

4 

11 

14 

5 

5 

13 

15 

1 

6 

25 

16 

2 

7 

21 

17 

2 

8 

10 

18 

1 

9 

4 


1 


129 


22*151 


Average diflference ; — 6*1* 


(ii) Father-generation. 


(8) Frequency Table, 


No. of years. 

Cases. 

No, of years. 

Cases. 

0 

2 

12 

13 

I 

26 

13 

7 

2 

53 

14 

10 

3 

45 

15 

5 

4 

92 

16 

5 

5 

107 

17 

6 

6 

144 

18 

6 

7 

123 

19 

1 

8 

143 

20 

1 

9 

51 

21 

2 

10 

34 

22 


11 

18 

23 

1 


820 


57 = 895 


Average diflference ; — 64. t 


* For the purposes of the above average the first marriages are taken into 
consideration. 

t For the purposes of the above average the first marriages are taken into 
consideration. 












GEHEAU)«ICAL STUDY OF POPULATION 


285 


(iii) Present generation* 
(9) Frequency Table. 


No. of years. 

Cases. 

No. of years. 

Cases. 

1 

7 

13 

7 

2 

30 

14 

5 

3 

39 

15 

5 

4 

93 

16 

5 

5 

156 

17 

1 

6 

206 

18 

1 

7 

207 

19 

3 

8 

162 

20 

1 

9 

73 

21 

4 

10 

29 

22 

3 

11 

6 



12 

16 




1024 


35 = 1059 


Average difference : — 6*7.* 


It is seen from the above tables that there is a decided tendency 
for the difference in the* ages of husband and wife to increase, which 
fact may properly be explained as being due to the fact that owing to 
the greater spread of education among the males their marriages take 
place at later ages while the same factor has not operated in favour of 
the postponement of marriage in the case of females, among whom the 
spread of education is rather slow. 

III.— Age at the Birth of First Child. 

The following tables give the distribution of the ages of man and 
woman at the birth of first child in three generations ; — 


* For the purpose of the above average first marriages are taken into 
consideration. 
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A. Age of woman at the birth of her first child, 
(i) Grand-father-generation. 


(lO) Frequency Table. 


Age at the birth of 
first child. 

Cases. 

Age at the birth of 
first child. 

Cases. 

12 

1 

24 

1 

13 

4 

25 

3 

14 

15 

26 

1 

15 

28 

27 

1 

16 

32 

28 

1 

17 

22 

29 


18 

20 

30 

1 

19 

7 

31 

• • • 

20 

6 

32 

• a* 

21 

4 

33 


22 

4 

34 

1 

23 

4 

35 

1 


147 


11-.158 


Average age 17-59. 


(ii) Father-generation. 


(ll) Frequency Table. 


Age at the birth 
of first child. 

Cases. 

Age at the birth 
of first child. 

Cases. 

13 


31 

0 

14 

122 

32 

0 

15 

134 

33 

0 

16 

160 

34 

1 

17 

144 

35 

1 

18 

98 

36 

1 

19 

60 

37 

0 

20 

36 

38 

0 

21 

33 

39 

0 

22 

24 

40 

0 

23 

9 

41 

0 

24 

12 

42 

0 

25 

2 

43 

0 

26 

4 

44 

0 

27 

4 

45 

1 

28 

2 



29 

4 



30 

1 




869 


4-873 


Average age 17-1 
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(iii) Present generation. 


(12) Frequency Table. 


Age at the birth of 
first child. 

Cases. 

Age at the birth of 
first child. 

Cases. 

13 

2 

20 

40 

14 

28 

21 

16 

15 

50 

22 

7 

16 

101 

23 

4 

17 

117 

24 

3 

18 

123 

25 

4 

19 

78 

26 

0 



27 

3 


506 






77 = 583 


Average age : — 17*52 


B. Age of man at the birth of his first child. 


(iv) Grand-father-generation. 
(li) Frequency Table. 


Age at the birth of 
first child. 

Cases. 

Age at the birth of 
first child. 

Cases. 

16 

6 

30 

4 

17 

7 

31 

4 

18 

4 

32 

2 

19 

11 

33 

0 

20 

12 

34 

0 

21 

14 

35 

2 

22 

21 

36 

2 

23 

14 

37 

0 

24 

11 

38 

0 

25 

8 

39 

1 

26 

8 

40 

0 

27 

9 

41 

0 

28 

5 

42 

1 

29 

4 

43 

0 



44 

1 


134 


17 * 151 


Average age : — 23*57, 
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{v) Father-generation. 
(14) Frequency Table. 


Age at the birth of 
first child. 

Cases. 

Age at the birth of 
first child. 

Cases. 

16 

19 

29 

19 

17 

30 

30 

19 

18 

49 

31 

11 

19 

55 

32 

16 

20 

73 

33 

5 

21 

82 

34 

12 

22 

98 

35 

4 

23 

98 

36 

3 

24 

79 

37 

1 

25 

72 

38 

1 3 

26 

66 

39 

5 

27 

36 

40 

5 

28 

30 

41 

I 1 



42 

3 


— 

48 

1 


787 





108 = 895 


Average age : — 23'58. 


( vi ) Present generation. 
( 15 ) Frequency Table. 


Age at the birth of 
first child. 

1 ; 

! 

j Cases. 

1 

Age at the birth of 
first child. 

1 

Cases. 

18 

9 

30 

8 

19 

25 

31 

2 

20 

31 

32 

7 

21 

46 

33 

5 

22 

65 

34 

3 

23 

72 

35 

3 

24 

102 

36 

2 

25 

72 

37 

1 

26 

55 

38 

2 

27 

33 

39 

2 

28 

22 

40 

0 

29 

15 

41 

1 


547 

1 

36 = 583 


Average age : — 24’23 


1 
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From the above tables we find that the average age of woman at 
the birth of first child in grand-father-generation was 17*59, in father- 
generation 17*11, and in the present generation it is 17*52, while the 
average age of man at the birth of his first child in grand-father 
generation was 23*57, in father-generation 23*58 and in the present 
generation 24*23. 

Thus we see that the average age of woman at the birth of her 
first child is almost stationary but the average age of man at the birth 
of his first child has very slightly increased. 

IV — Age at the Birth of Last Child. 

The following tables give the distribution of the ages of man and 
woman at the birth of last child in two generations : — grand-father* and 
father-generations. 

A, Age of Woman at the birth of her last child. 

( i ) Grand-father-generation. 


(16) Frequency Table, 


Age at the birth of 
last child. 

Cases. 

Age at the birth of 
last child. 

Cases. 

15 

1 

32 

5 

16 

1 

33 

5 

17 

0 

34 

4 

18 

1 

35 

15 

19 

1 

36 

8 

20 

1 

37 

4 

21 

1 

38 

10 

22 

5 

39 

4 

23 

1 

40 

4 

24 

2 

41 

2 

25 1 

3 

42 

5 

26 ! 

4 

43 

2 

27 1 

6 

44 

2 

28 I 

1 

45 

1 

29 1 

4 

46 

0 

30 

3 

47 

1 

31 

3 

48 

2 



49 

3 



50 

0 



51 1 

1 


38 


78=116 


Average age at the birth of last child : — 33*85.* 


* Only completed marriages are taken into account i. e., those marriages in 
which both the partners lived together till the woman reached the age of not less 
than 40. 
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(ii) Father-generation. 
(17) Frequency Table. 


Age at the birth of 
last child. 

Cases. 

Age at the birth of 
last child. 

Cases. 

14 

1 

33 

14 

15 

1 

34 

23 

16 

2 

35 

25 

17 

5 

36 ■ 

28 

18 

0 

37 

20 

19 

2 

38 

27 

20 

3 

39 

19 

21 

4 

40 

28 

22 

8 

41 

14 

23 

3 

42 

13 

24 

6 

43 

9 

25 

9 

44 

6 

26 

5 

45 

3 

27 

11 

46 

4 

28 

14 

47 

2 

29 

12 

48 

5 

30 

6 

49 

0 

31 

18 

50 

1 

32 

19 

51 

2 



52 

1 



53 

0 



54 

0 



55 

1 


129 


245-347 


Average age at the birth of last child : — 3449.* 


Only completed marriages are taken into account 
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B. Age of man at the birth of his last child, 
(l) Grand-father-generation. 

(18) Frequency Table. 


Age at the birth of 
last child. j 

Cases. 

Age at the birth of 
last child. 

Cases. 

22 

1 

43 

6 

23 

1 

44 

1 

24 

0 

45 

6 

25 

0 

46 

8 

26 

1 

47 

2 

27 

0 

48 

2 

28 

4 

49 

2 

29 

4 

50 

4 

30 

5 

51 

2 

31 

4 

52 

2 

32 

1 

53 

1 

33 

2 

54 

2 

34 

4 

55 

2 

35 

3 

56 

0 

36 

3 

57 

2 

37 

6 

58 

0 

38 

4 

59 

0 

39 

7 

60 

3 

40 

8 

61 

0 

41 

5 

62 

0 

42 

6 

63 

0 


0 

64 

1 



67 

1 

1 

69 


47 = 116 


Average age at the birth of last child : — 41*12.'*' 


Only c(»npleted marriages are taken Into account* 
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(ii) Father-generation. 
(19) Frequency Table. 


Age at the 
birth of 
last child. 

Cases. 

i 

Age at the 
birth of 
last child. 

Cases. 

Age at the 
birth of 
last child. 

Cases. 

17 

1 

31 

12 

45 

15 

18 

0 

32 

14 

46 

23 

19 

0 

33 

11 

47 

15 

20 

0 

34 

11 

48 

9 

21 

3 

35 

14 

49 

9 

22 

1 

36 

14 

50 

5 

23 

4 

37 

21 

51 

8 

24 

0 

38 

28 

52 

7 

25 

1 

39 

16 

53 

3 

26 

4 

40 

20 

54 

2 

27 

4 

41 

20 

55 

1 

28 

3 

42 

27 

56 

0 

29 

3 

43 

17 

57 

1 

30 

4 

44 

15 

58 

3 





59 

1 


28 


240 

60 

0 





61 

1 





62 

1 





63 

2 






106 = 374 


Average age at the birth of last child : — 40*31 


From the above tables we find that the average age of woman at 
the birth of her last child in grand-father-generation was 33*85 and in 
father-generation 34*49. 

The average age of man at the birth of his last child in grand- 
father-generation was 41*12 and in father-generation 40*31. 

It will be seen from these figures that reproduction ceases far 
earlier than what is generally considered to be the physiological limit. 

In order to test whether reproductive power had really come to 
an end at the time indicated by the above tables, the cases of com- 
pleted marriages were further analysed with a view to determining if 
a sufficient number of years had elapsed after the birth of the last 
child during which couples continued to be in a married state. It will 
be seen from the following tables presenting this analysis that in the 

* Only completed marriages are taken into accounts 
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grand-father-generation in the cases of completed marriages in which 
both the partners were alive for seven or more years after the birth 
of the last child woman lived on an average for 23 years and in the 
father-generation for 19 years. 

Average number of years which a woman lived after the birth 
of her last child. 


(l) Grand-father-generation. 
(20) Frequency Table. 


No. of years 
woman lived 
after the birth 
of last child. 

Cases. 

No. of years 
woman lived 
after the birth 
of last child. 

1 

Cases. 

No. of years 
woman lived 
after the birth 
of last child. 

Cases. 

I 

1 

7 

4 

22 

1 

37 

3 

8 

1 

23 

2 

38 

0 

9 

2 

24 

1 

39 

0 

10 

3 

25 

1 

40 

0 

11 

3 

26 

4 

41 

1 

12 

6 

27 

3 

42 

1 

13 

4 

28 

4 

43 

1 

14 

4 

29 

4 

44 

1 

15 

4 

30 

4 

45 

0 

16 

1 

31 

3 

46 

1 

17 

1 

32 


47 

1 

18 

4 

33 

1 ^ 

48 

1 

19 

3 

34 

3 



20 

3 

35 

2 


10 = 95 

21 

2 

36 

0 




45 


40 


1 


Average number of years which a woman lived after the birth of 
her last child : — 23* 1.’*' 

• Only the cases of completed marriages in which both partners lived for 
l^ven or ixtore years after the bifth of their last child are taken into account. 
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(ii) FatbM'generation. 
(21) Frequency Table. 


No. of years 
woman lived 
after the birth 
of last child. 

Cases. 

No. of years 
woman lived 
after the birth 
of last child. 

Cases. 

No. of years 
woman lived 
after the birth 
of last child. 

Cases. 

7 

13 

22 

5 

37 

1 

8 

17 

23 

8 

38 

1 

9 

17 

24 

B 

39 

2 

10 

B 

25 

B 

40 

2 

11 

B 

26 

H 

41 

0 

12 

8 

27 

B 

42 

2 

13 

9 

28 

B 

43 

3 

14 

14 

29 

B 

44 

0 

15 

20 

30 

8 

45 

1 

16 

16 

31 

B 

46 

0 

17 

B 

32 

B 

47 

0 

18 

B 

33 

B 

48 

1 

19 

B 

34 

B 

49 

0 

20 

B 

35 

0 

52 

1 

21 

B 

36 

4 

54 

1 


194 


81 


15-290 


Average number of years which a woman lived after the birth of 
her last child : — 19-3.* 


* Only cases of completed marris^es in which both partnersiiived for seven 
or more years after the birth of their last child are taken into account. 
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Average number of years which a man lived after 
the birth of his last child. 

( i ) Grand-father-generation. 

( 22 ) Frequency Table. 


No. of years 
man lived 
after the 
birth of 
last child. 

Cases. 

No. of years 
man lived 
after the 
birth of 
last child. 

Cases. 

No. of years 
man lived 
after the 
birth of 
last child. 

Cases. 

7 


22 

4 

37 

5 

8 

1 

23 

2 

38 

5 

9 

1 

24 

4 

39 

2 

10 

2 

25 

3 

1 

40 

0 

11 

0 

26 

2 

41 

1 

12 


27 

5 

42 

0 

13 


28 

4 

43 

1 

14 

1 

29 

2 

44 

2 

15 

B 

30 

6 

45 

1 

16 

B 

31 

1 



17 

H 

32 

B 



18 

B 

33 




19 

1 

34 




20 

3 

35 

B 



21 

3 

36 

3 




30 


48 


III 


Average number of years a man lived after the birth of his last 
child 26-3* 


* Only cases of completed marriages in which both partners lived for seven 
or more years after the birth of their last child are taken into account 
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(ii) Father-generation. 
(23) Frequency Table. 


No. of years 
man lived 
after the birth 
of last child. 

Cases. 

No. of years 
man lived 
after the birth 
of last child. 

Cases. 

1 

No. of years 
man lived 
after the birth 
of last child. 

1 

Cases. 

7 

17 

22 

1 

1 

6 

37 

[ 

0 

8 

22 

23 

7 

38 

0 

9 

17 

24 

7 

39 1 

i 1 

10 

11 

25 

10 

40 ! 

! 2 

11 

12 

26 

! 2 

41 

0 

12 

5 

27 

7 

42 

1 

13 

14 

28 

! 10 

43 

3 

14 

16 

29 

1 9 

44 

0 

15 

21 

30 

i ^ 

45 

1 

16 

17 

31 

1 ^ 

52 

1 

17 

6 

32 

1 3 



18 

15 

33 

! 3 



19 

12 

34 

1 



20 

13 

35 

0 



21 

7 

36 

4 




205 


1 76 

1 


9 = 290 


Average number of years which a man lived after the birth of his 
last child : — 17*9.* 


From these facts it becomes clear that the ages at the birth of 
last child indicated in the tables Nos. 16, 17, 18, 19, do really mark the 
end of reproductive period. 

In view of the fact that the end of reproduction occurs very early 
in the case of both man and woman a question arises as to whether 
this early cessation of reproduction is due to the exhaustion mainly of 
woman or man. To shed some more light on this problem thirtytwo 
cases of double marriages in father-generation have been analysed. 
Being cases of second marriage none of them happens to be a complet- 
ed marriage. In one case the husband died very early. Leaving this 
case out it is found that the woman’s age at the birth of her last child 
is 27-16 while the man’s age is 42-06. It is further found that on an 
average 6-8 years have elapsed since the birth of the last child. We may 
therefore reasonably assume that in these thirtyone cases also repro- 
duction has nearly come to an end. It is seen that in this sample the 
woman’s age at the birth of last child falls short of the age at the 

* Only cases of completed marriages in which both the partners lived for seven 
or more years after the birth of the last child are taken into account. 
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birth of last child in general sample by nearly 7 years, while man’s age 
in this sample is higher than man’s age at the birth of last child in the 
general sample only by two years. It may therefore be submitted that 
cessation of reproduction at such an early age as is indicated in the first 
part of this section is perhaps due more to the exhaustion of man than 
of woman. 

The following table gives the frequency distribution of 32 cases 
above referred to : — 

Analysis of thirty-t^vo cases of Double Marriages 
IN father-generation 


(24) Frequency Table. 


Age of man at 
the birth of 
his last 
child. 

Cases. 

Age of 
Woman at 
the birth of 
her last 
child. 

Cases. 

No. of years 
both partners 
lived after the 
birth of their 
last child. 

Cases. 

30 

2 

.7 

1 

1 1 

1 

6 

31 

0 

18 

1 1 

2 

4 

32 

0 

19 

! 1 

3 

2 

33 

1 

20 

i 0 

4 

3 

34 

1 

21 

i 1 

5 

4 

35 

1 

22 

1 1 

6 

1 

36 

1 

23 

: 4 

7 

0 

37 


24 

I 2 

8 

0 

38 

0 

u 

25 

i + 

9 

2 

39 

3 

26 

1 0 

10 

0 

40 

0 

27 

' 1 

11 

1 

41 

3 

28 

! 4 

12 

0 

42 

o 

29 

! 3 

13 

1 


1 

30 

1 0 

14 

1 

44 

2 

31 

1 1 

15 

0 

45 1 

1 

32 

j 0 

16 i 

1 

46 1 

5 

33 

1 1 

17 

0 


0 

34 

j 1 

18 

2 

48 

1 

35 

1 3 

19 

1 

49 

1 

36 

1 1 

21 

1 

50 

1 

40 

j 1 



51 

3 


1 

1 




31 


1 '' 


30 


Average of thirtyone cases of second marriages where both 


partners are living : Age of man at the birth of his last child 42*06. 
Age of woman at the birth of her last child 27* 16. The average period 
elapsed since the birth of last child is 6*86 years, 

M 
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V. — Fecundity of Marriage. 

The following tables give the distribution of the fecundity of 
couples in two generations : — Grand-father- and father -generations# 

Average fecundity of marriage.* 

(i) Grand-father-generation. (ii) Father-generation. 

( 25 ) Frequency Table, ( 26 ) Frequency Table. 



Average fecundity : — 5*83 Average fecundity : — 5*95 

From the above tables we find that the average fecundity of 
marriage was 5*83 in the grand-father generation and 5’95 in the 
father generation. 

VI.— Interval Between two Consecutive Births. 

The following tables give the distribution of the intervals bet- 
ween two consecutive births : issues of the couples of three genera- 
tions : — grand-father, father and the present generation. 

Interval between two consecutive births : — 

* Only completed marriages are taken into account, I e. those marriages in 
which both the partners live together till the woman reached the age of 40* 

t A case of two twin births. t Three cases of two twin births. 
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(i) Grand-father-generation. 


(27) Frequency Table* 


Interval in years 
between two consecutive 
births. 

Cases. 

1 

7 

2 

151 

3 

256 

4 

171 

5 

50 

6 

16 

7 

5 

8 

2 

9 

0 

10 

2 


660 


Average interval between two consecutive births : — 3*3. 


(ii) Father-generation. 


(28) Frequency Table. 


Interval in years 
between two con- 
secutive births. 

Cases. 

1 

58 

2 

j 723 

3 

1301 

4 

717 

5 

162 

6 

44 

7 

18 

8 

15 

9 

2 

10 

3 

11 

1 

12 

0 

13 

0 

14 

1 

15 

0 

16 

1 

3046 


Average interval between two 
consecutive births : — 3*17. 


(iii) Present generation. 


(29) Frequency Table. 


Interval in years 
between two con- 
secutive births. 

Cases. 

j 

1 

12 

2 

152 

3 

293 

4 

202 

5 

46 

6 

16 

7 

8 

8 

4 

9 

1 

10 

1 

11 

0 

12 

3 

738 


Average interval between two 
consecutive births — 3*3^ 
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From the above tables we find that the average interval between 
two consecutive births among the issue of grand-father-generation was 
3*3, among those of father-generation 3-2 and among those of the pre- 
sent generation 3*3. 

VII.— Child Mortality. 

The following tables give the distribution of mortality among 
children born to couples of three generations: — Grand-father, father 
and the present generation. 

Mortality among children under five years of age per 1,000 child- 
ren born. 

(i) Grand-father-generation. 

Total No. of births. Miscarriages. Total No. of children born. 

824 20 804 

No. of children dead under five years of age : — 164. 

Rate of child mortality under five years of age per 1,000 children 
born : — 228*85. 

(ii) Father-generation, 

Total No. of births. Miscarriages. Total No. of children born. 

4,018 164 3,854 

No, of children dead under five years of age : — 884. 

Rate of child mortality under five years of age per 1,000 children 
born : — 229*37. 

(iii) Present-generation. 

Total No. of births. Miscarriages. Total No. of children born. 

1,372 103 1,269 

No. of children dead under five years of age : — 304. 

Rate of child mortality under five years of age per 1,000 children 
born : — 239*55. 

From the above tables we find that the average mortality under 
five years of age, among children born to the couples of grand-father- 
generation was 228*85, among those born to the couples of father- 
generation 229*37 and that among children born to couples of the 
present generation 239*55. 

Thus we see that child mortality has increased. 

VIII. 

The following tables give the distribution of the ages at death of 
man and woman in two generations *. grand-father, and father-genera- 
tions, 
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A. Grand-father-generation. 
(0 Age of woman at death. 
(30) Frequency Table. 


Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

Age at 
death. 

Cases* 

16 

1 

33 

2 

51 

2 

69 

0 

17 

1 

34 

1 

52 

2 

70 

3 

18 

3 

35 

1 

53 

4 

71 

0 

19 

0 

36 

3 

54 

4 

72 

1 

20 

0 

37 

2 

55 

3 

73 

1 

21 

0 

38 

2 

56 

4 

74 

1 

22 

2 

39 

2 

57 

3 

75 

1 

23 

2 

40 

7 

58 

4 

76 

1 

24 

0 

41 

5 

59 

1 

77 

1 

25 

0 

42 

3 

60 

1 

4 

78 

0 

26 

2 

43 

1 

61 

4 

79 

1 

27 

0 

44 

0 

62 

2 

80 

0 

28 

0 

45 

8 

63 

5 

81 

1 

29 

1 

•46 

5 

64 

4 

82 

0 

30 

1 

47 

4 

65 

2 

i 

83 

0 

31 

2 

48 

2 

66 

4 

84 

1 

32 

2 

49 

5 

67 

0 

0 

0 



50 

6 

68 

0 

0 

0 


17 


59 


52 


12=14C 


Average age at death : — 49*4. 


N- women are living who are therefore not induded in this taUe. 
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( ii ) Age of man at death. 
( 31 ) Frequency Table. 


Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

23 

1 

41 

0 

58 

3 

75 

6 

24 

0 

42 

0 

59 

1 

76 

0 

25 

0 

43 

B 

60 

4 

77 

2 

26 

1 

44 

■ 

61 

1 

78 

0 

27 

0 

45 


62 

5 

79 

1 

28 

0 

46 

B 

63 

4 

80 

4 

29 

1 

47 

0 

64 

5 

81 

1 

30 

2 

48 

1 

65 

6 

82 

1 

31 

1 

49 

6 

66 

1 

3 

83 

2 

32 

1 

50 

6 

i 

67 

4 

84 

2 

33 

1 

51 

2 

68 

2 

85 

0 

34 

0 

52 

3 

69 

1 

86 

1 

35 

1 

53 

1 

70 

B 



36 

0 

54 

B 

71 




37 

1 

55 


72 




38 

1 

56 

B 

73 

B 



39 

1 

1 

57 

0 

74 

H 



40 

0 




B 




12 


48 


57 


20=137 


Average age at death : — 59'4, 


N. fi.r-14 men are sdll living who are therefore not included in this taUe. 
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B. — Father-generation. 

(i) Age of woman at death. 
(32) Frequency Table. 


Age at 
death. 

Cases. 

■ 


Age at 
death. 

Cases. 

Age at 
death. 

1 

Cases. 

13 

2 

30 

10 

47 

4 

65 

2 

14 

4 

31 

7 

48 

2 

66 

0 

15 

7 

32 

4 

49 

3 

67 

0 

16 

5 

33 

11 


1 

68 

0 

17 

9 

34 

14 

51 

1 

69 


18 

7 

35 

6 

52 

2 

70 

1 

19 

4 

36 

6 

53 

4 


0 

20 

7 

37 

3 

54 

5 


1 

21 

7 

38 

7 

55 

1 


0 

22 

4 

39 

4 

56 

1 

j 


0 

23 

8 

40 

7 

57 

0 


0 

24 

9 

41 

5 

58 

1 


1 

25 

14 

42 

6 

59 

4 



26 

6 

43 

3 

60 

3 



27 

3 

44 

6 

61 

0 


i 

28 

14 

45 

6 

62 

1 



29 

0 

46 

8 

63 

0 







64 

1 




no 


113 


34 


5 = 262 


Average age at death 334, 

N. £.— 665 women are still living who are therefore not included in this 
taUe. 
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( ii ) Age of man at death, 
( 33 ) Freqmncy Table. 


, i 

Age at 1 
death. 

Cases. 

Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

Age at 
death. 

Cases. 

15 

1 

33 

5 

50 

14 

68 

1 

16 

0 

34 

5 

51 1 

6 

69 

1 

17 

1 

35 

5 

52 

9 

70 

3 

18 

2 

36 

3 

53 

3 

71 

1 

19 

4 

37 

5 

54 

8 

72 

1 

20 

8 

38 

6 

55 

3 

73 

0 

21 

2 

39 

3 

56 

3 

74 ! 

0 

22 

2 

40 

8 

57 

6 

75 

2 

23 

5 

41 

6 

58 

5 

76 

0 

24 

5 

42 

7 

59 

8 

77 

0 

25 

2 

43 

5 

60 

8 

78 

0 

26 

5 

44 

9 

61 

3 

79 

1 

27 

5 

45 

8 

62 

2 

80 


28 

5 

46 

7 

63 

4 


10=266 

29 

4 

47 

2 

64 

2 



30 

5 

48 

6 

65 

5 



31 

2 

49 

7 

66 

1 



32 

8 



67 

3 






97 






66 




93 




Average age at death ; — 43*9 

N. B.— 629 men are still living who are therefore not included in this table. 

From the above tables it is seen that the average age of woman at 
death in grand-father-generation was 49*4 and that of man in the same 
generation was 59*4. 

While the average age of man at death in father-generation was 
33*4 and that of man in the same generation was 43‘9. 

It will not be fair to draw any conclusions about the change in 
longevity in the two generations studied. For, first of all in spite of 
repeated attempts to get information about the brothers and sisters of 
the men and women of the grand-father-generation I have not succeed- 
ed in getting the necessary information. The sample, therefore, of the 
grand-father-generation is small and perhaps also selected. Secondly, 
far too many men and women of father generation are still living. 
The following tables will give an idea as to the number and average 
ages of these men and women. 
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A. — Grand-father-generation, 
(i) Age of woman still living. 


(34) Frequency Table, 


Age of 
woman still 
living. 

Cases. 

Age of 
woman still 
living. 

Cases. 

55 

1 

73 

0 

59 

1 

74 

0 

60 

1 

75 

1 

61 

2 

76 

0 

62 

2 

77 

0 

63 . 

0 

78 

1 

64 

0 

79 

0 

65 

2 

80 

1 

66 

1 

81 

0 

67 

1 1 

82 

0 

68 

0 

83 

0 

69 

1 0 

84 

0 

70 

1 

85 

0 

71 

0 

86 

1 0 

72 

2 

87 

1 0 



88 

1 




4=18* 


Average age of woman still living : — 67-7. 

( ii ) Age of man still living. 


( 35 ) Frequency Table. 


Age of man ! 
still living, j 

Cases. 

Age of man 
still living. 

Cases. 

65 1 

1 

2 

75 

j 

0 

66 

; 2 

76 

1 

67 1 

1 

77 

0 

68 1 

0 

78 

0 

69 

0 

79 

1 

70 

2 

80 

0 

71 

1 

81 

0 

72 

2 

82 

0 

73 

0 

83 

0 

74 

1 

84 

1 


11 


3=14 


Average age of man still living : — 71*2. 

Of these 13 are widows. 

N 
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B. — Father •Generation 
( i ) Age of woman still living. 

(36) Frequency Table. 


Age of woman 
still living. 

Cases. 

Age of woman 
still living. 

Cases. 

Age of woman 
still living. 

Cases. 

16 


34 


54 

16 

17 


35 


55 

12 

18 


36 

25 

56 

9 

19 

1 

37 

14 

57 

4 

20 

5 

38 

20 

58 

12 

21 

5 

39 

22 

59 

10 

22 

5 

40 

33 

60 

7 

23 

B 

41 

23 

61 

7 

24 


42 

16 

62 

10 

25 

B 

43 

34 

63 

7 

26 

B 

44 

18 

64 

1 

27 

6 

45 

23 

65 

5 

28 

10 1 

46 

17 

66 

4 

29 

20 

47 

12 

67 

1 

30 

22 

48 

26 

68 

2 

31 

8 

49 

12 

69 

1 1 

32 

14 

50 

19 

70 

2 

33 

20 

51 

11 

71 

1 



52 

13 

72 

0 



53 

10 

73 

0 





77 

1 


160 


393 


112=665* 


Average age of woman still living : — 41*7 


Of these 51 are widows. 
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(ii) Age of man still living. 


(37) Frequency Table. 


Age of man 
sti^ living. 

Cases. 

Age of man 

1 still living. 

Cases. 

i 

Age of man 
still living. 

Cases. 

16 

1 

35 

7 

56 

16 

17 

0 

36 

8 

57 

13 

18 

0 

37 

14 

58 

13 

19 

0 

38 

16 

59 

10 

20 

1 

39 

19 

60 

11 

21 

0 

40 

20 

61 

9 

22 

1 

41 

25 

62 

9 

23 

0 

42 

23 

63 

7 

24 

! 3 

43 

18 

64 

12 

25 

5 

44 

16 

65 

6 

26 

2 

45 

24 

66 

5 

27 

3 

46 

28 

67 

4 

28 

3 

47 

29 

68 

7 

29 

5 

48 

38 

69 

3 

30 

6 

49 

15 

70 

4 

31 

6 

50 

29 

71 

1 

32 

5 

51 

28 

72 

3 

33 

10 

52 

22 

73 

2 

34 

12 

53 

24 

74 

1 



54 

7 

75 

0 


63 

55 

16 

76 

1 





77 

1 




426 

78 

1 





82 

1 


j 



84 







140=629 


Average age of man still living ; — 47*9. 

From the above tables we see that the average age of woman of 
grand-father-generation still living is 67*7 and that of man still living 
of the same generation is 71*2. 

While the average age of woman of father-generation still living 
is 41-7 and that of man still living of the same generation is 47-9. 

It may be surmised from this that the average age at death of 
man and woman of father-generation could not be so low as is indicat- 
ed in the tables 32 and 33. For a proper comparison between the two 
generations in respect of longevity we must wait. It is hoped that a 
further enquiry into the details of the living members of father-genera- 
tion may be undertaken fifteen years hence. Only then can a proper 
comparison be instituted, 

U Mankap 



THE SPIRIT OF SWADESHISM 

To those of us in India who have followed the growth of the 
Swadeshi movement during the last few years it is a truism that it is the 
manifestation of a deeply rooted nationalism in the field of economics. 
To many of us it is likewise apparent that economic nationalism as it 
exhibits itself to-day in the world has two aspects. There is an econo- 
mic nationalism of a militant type, aggressive in character, and ready 
in the last resort to substitute force where other influences fail. But 
there is also an economic nationalism of a healthier type, rooted on 
foundations of the spirit whose fruits may ripen in a country like ours 
earlier than in other lands, if the spiritual forces awakened by the 
Saint of Sabarmati and the prisoner of Yeravda gather strength. 

The militant nationalism of our times was born of a combination 
of circumstances, dating back to the individualism of the fifteenth and 
sixteenth centuries in Europe. That individualism was a protest 
against the dead vestiges of the feudal times ; it was voiced through the 
economic and political theory of the 17th and 18th century philoso- 
phers and it was translated into laws and institutions — associated with 
the family, the laws of inheritance and succession, the right of unlimited 
acquisition, and the sanctity of contracts. With the rise of industria- 
lism, and the growing importance of capital in economic life, economic 
nationalism manifested in the field of international relations the play 
of the same competitive forces which the laissez faire theorists had 
glorified as the basis of prosperity and the instrument of progress. It 
led to the evolution of armaments and culminated in the horrors of 
1914-1919, when the nations of the world born and bred in traditions 
of hatred turned God’s earth into a slaughter house of the innocents. 
But the war did not end this militant nationalism. Nationalism of the 
militant type is as fatal to human welfare when applied to the field of 
economics as it is when it manifests itself in the building of dread- 
noughts and submarines and tanks. 

To-day this militant nationalism is clearly manifest in the 
tariff walls which have broken European commerce more effectively 
than ever the mountains and the raging torrents divided the tribes of 
ancient Greece. 

The history of European diplomacy after 1919 is a continuation 
of the diplomacy of pre-war days, though it may disguise itself in 
the polished language of peace and goodwill in the Hall of the assem- 
bly of the League of Nations* The French occupation of the Ruhr, the 
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internationalisation of the Saar basin under the administrative control 
of France, the mandates in Syria and in the German colonies in Africa, 
are varnished replica of the partitions of Poland in the 18th century 
and the partition of Africa in the 19th. 

The monetary policy of the European countries since 1931 is 
equally an expression of this militant nationalism. The countries that 
went off the Gold standard in that year and later so did not do, 
out of a disinterested conviction of the uselessness of the yellow metal 
for monetary purposes ; they did so because they were afraid that 
adherence to a free market in Gold under the Gold standard would 
involve a depletion of their Gold resources so essential for the building 
of armaments and in the crisis of war. 

Contrasted with this militant nationalism is a healthier economic 
nationalism rooted in a desire for national self-expression in the field 
of economics which can blossom out into a co-operative common- 
wealth of nations linked increasingly closer by the mutual exchange of 
commodities — a voluntary exchange of economic surpluses. This 
nationalism is rooted in love and co-operation. By being national in 
this sense, we are not shutting ourselves in by shutting others out. 
The cult of Swadeshi is to be for us the stepping stone, the indispen- 
sable stage of national self-respect, on which we can rise into the 
larger life of international co-operation and commerce, not under the 
stress of circumstances forced on us by the accident of conquest, but 
of our own free will, giving unto the world not merely the material 
goods which dwindle by exchange but the gifts of the spirit which 
grow by being shared. There is another phase of this very argument, 
which we may also keep in view. The life of nations is not unlike the 
life of individuals. So long as the individual is economically dependent 
on another, he lacks the material opportunities for leisure and freedom 
which are so intimately associated with the fullness of life. So also 
the nation that is economically dependent on others is lacking in 
the opportunities for national self-expression. 

If the India of the future is to take its place as an equal partner 
in the family of nations, it can only win that place by economic plan- 
ning in the first instance directed to its own interests : and the cult of 
Swadeshi is only another name for the response on the part of the 
social environment to the economic planning started by the organism. 
Or, shall we rather say that the cult of Swadeshi is the stimulus on the 
part of the social environment that will call forth national economic 
planning on the part of a free India of the future ? 

Humanity to-day is at the cross roads — the choice is between a 
militant nationalism, sometimes assuming the larger proportions of a 
militant Imperialism seeking for security through armaments, each 
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seeking security by making the ' ives of others insecure, and a healthier 
nationalism risking its security in a spirit of adventure, struggling 
through an adverse environment into a new national existence, in order 
that the heritage of love and good will which it has re-discovered 
through its national existence may become the common possession of 
mankind. For, both in the world of matter and of the spirit, it is 
intangibles and imponderables that rule, not the rattling sword, nor 
the multiplicity of commodities, nor the bombs thrown from at'roplanes 
nor the possession of gold and silver, but the energies that sway the 
heart and the emotions and feelings of sympathy and love. And let us 
hope that the Swadeshi for which we stand to-day in India is inspired by 
that imponderable that men call love and that w^e are assigning to this 
spirit of love the task of unravelling the mysterious complex of 
ethnology and history and economics which make up the passions and 
misunderstandings and also the possibilities of the greater India that 
belongs to the future. 

We have been accustomed to speak of the structure of modern 
civilisation. Civilisation is the art of living together for the p)urposes 
of the fullness of life. Let the cult of Swadeshi be for us the invisible 
mortar that holds together the house that we build — and we build it not 
for ourselves alone. Our house will be the market place for the nations 
of the world, for our home is the world, linked into a corporate unity 
by ties of love and friendship, resting its exchanges on principles of 
justice and equity. You and I may not live to dwell in this house, 
enough for us that we contribute our labour to its upbuilding so that 
others may live in it, enough for us that we are co-workers with God 
in the construction of this temple of human commerce, where the 
nations hereafter may come to worship Swadeshi as the symbol of 
sacrifice and service — and to feel that it is the Lord who has helped in 
the building of this temple. For except the Lord build, their labour is 
in vain that build it. 


P. A. Wadia 



A SUMMARY SURVEY OF THE ECONOMIC LIFE OF 
AN ABORIGINAL TRIBE OF GUJERAT 

Economic Heritage and Life of the Chodhras of Gujerat 

The physical environment forms generally the basis of economic 
activity. The aborigines occupy at the present day the hilly and forest 
regions of India, especially the Vindhya and Satpura Ranges and the 
Ghauts. The Chodhra tnl^e with a population of 45,000 occupies the 
South-East portion of Gujerat — the Mandwi and Bardoli Talukas, and 
the neighbouring territories of the Baroda and Rajpipla States. The 
major portion of the tribe is to be found in the Mandwi Taluka ( about 
70% of the entire population of the place ) in the North-East of Surat 
District, lying between 21^12' and 21^27' in the N. and 72^59' and 
73^29' in the E. Here the Satpura Ranges meet the Western Ghauts 
and the Tapti flows on its ’westward course. 

The surface of the territory covering 279 sq. miles and 153 entire 
villages including 55 sq, miles of forest is throughout rugged and 
broken, cut up by small streams and interspersed by mounds of rising 
ground. The forest area which covers 25 villages, and indeed the 
whole taluka, is covered with trees. The trees include the sag (tectona 
grandis ), kher (acacia catechi), sadra, tanas, bunyan (ficus indica), 
pipal ( ficus religiosa ), babul ( acacia arabica ), limbdo ( melia azadir- 
achta ) champa ( inichelia champaka ), bordi ( zizyphus jujuba ), mowra 
(bassia latifolia), ckite ( ph(x*nix sylvestris ), brab, tamarind ( tamarindus 
indica ), mango and a large number of creepers and wild plants locally 
known as billi, kakdo, kubija, umarda, bibi, unibhe, jamne, hore, gunde, 
bure, gagde, tatire, talphade, chakine, bio, kamboi, karvat, girmalo, bero 
etc. The fruits of many of these are edible, and they are eaten raw 
or made into pickles or cooked for festival meals. 

The forests and jungles of Mandwi are the homes of many wild 
animals and thirty years ago they were infested by panthers who were 
a source of constant danger to the people. The panther is deified in 
almost all the forest villages as vagh-deo. The chief animals 
in the forests at present, and the potent enemies of the farmers are 
the wild boar and the monkey. The monlceys are purely vegetable 
feeders, their food consisting of wild fruits and grain. These are said 
to be responsible for the destruction of a large portion of the crops 
every year. The other animals in the forests are jackals, wolves, hyenui 
foxes, deer and rabbits. Reptiles, including the cobra, are found in 
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large numbers in the forests ; but they are rarely seen in the villages. 
The people never kill them on account of religious superstition. 

The following is a list of animals, mostly wild, which are known 
to the villagers : 

Primates : 

The monkey ( macacus ) Tiger-cat 

Rat ( mus rattus ) 

I'he mongoose 

Carnivora : 

The panther ( Filis pardus ) Ungulata : 

The bear ( small and black ) Wild horse 

The hyena The antelope ( Antelope bezoorbea) 

The fox ( vulpes bengalensis ) The deer ( cervidae ) 

The jackal (canis sureus) Wild goat 

The wild boar ( sus cristatus ) 

Rodentia : 

The squirrel Batrichians : 

The hare ( lepus nigricollis ) Frog 

Cat ( wild ) Skink 

A large variety of birds with coloured plumage, wild and water 
fowls, are found in the forest areas, especially near tanks, rivers and 
streams. They include crows, jays, swallows, larks, wood-peckers, 
cuckoos ( with and without crests ), owls, kites, jungle-fowls, herons, 
plovers, coppersmiths, vultures, storks, kingfishers, parrots, sparrows 
etc. 

The contact with towns, the clearing of forests for the purposes 
of cultivation and the protection of forest areas by the State have at 
present driven the wild animals inland into the deeper forests of the 
surrounding States, with the exception of the wild boar and the monkey 
which are still left to ravage the fields of the cultivators. 

The climate of a place, determined by the temperature of the lower 
strata of the air, by the degree of moisture contained therein, the form 
and quality of its precipitations, and its distribution throughout the 
year, should be noted together with the flora and fauna of a place, as 
it vitally affects the economic activities of a people. The hot months 
at Mandwi are May and June, and March and April to a lesser extent. 
The cold months are December, January and February. The tempera- 
ture varies between 44® and 114® F. which are the minimum and 
maximum temperatures recorded at the Govt. Dispensary at Mandwi 
between 1928 and 1930. I was able to record 35^ F. at the village of 
Sathvav on 29th Dec. 1928 at 3 A. M. The maximum and minimum 
temperatures during the twelve months of 1930 were as follows : 
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Maximum. 

Minimum. 


Maximum. 

Minimum. 

Month. 


j 



Month. 





7 a. m. 

3 p. m.!7 

a. m. 

3 p. m. 

7 a. m. 

3 p. m. 

7 a. m. 

3 p. m 



January ... 

75 

98 

46 



73 

July ... 

80 

88 

69 

80 

February ... 

66 

100 

44 

77 

August 

78 

93 

67 

80 

March 

76 

104 i 

60 

95 

Septem- 

ber 

71 

9i 

65 

78 

April 

85 

108 ! 

70 

98 

October 

80 

101 

1 66 

1 

81 

May 

1 84 

1 

I 

106 ' 

78 

97 

Novem- 

ber 

72 

98 

i 60 

1 

{ 

93 

June 

1 81 

1 

102 

1 

! 1 

68 i 

1 

i 

88 

1 

Decem- 

ber 

64 

' 94 

1 

I 1 

1 52 

85 


Tlie rainy season is spread over four months in the year from 
about the 15th of June to about the 15th of October, the maximum 
rainfall being in the months of July and August. The average rainfall 
of Gujerat is about 33 inches ; whereas at Mandwi it is about 50 
inches. The following table shows the rainfall at Mandwi betw^een 
1925 and 1930: 

Year: 1925 1926 1927 1928 1929 1930 

Amount: 38*72 79*97 57-78 42*86 35*28 48*10 

PVom the above table, and also considering the rainfall at Mandwi 
after 1863, I have been able to conclude that out of five years, there 
are two good years, the good year showing a rainfall above the average 
of the place. 

To complete the study of the physical environment we shall 
investigate into the nature of the soils on wdiich the people carry on their 
agricultural operations. The stretch of land in which the North-East 
portion of the Surat District, including the Mandwi Taluka is situated, 
belongs to what is knowm as the Deccan Trap. The surface and soil 
is rocky, rugged and often uncultivable, though in hollows and near 
river banks and streams we find portions of rich alluvial soil. The 
trap rocks contain the biggest proportion of ferrors of oxide, lime and 
soda. With the process of time oxygen and carbonic acid in the air 
react on these rocks, thus breaking them, and preparing the surface 
soil, aided by the changes in temperature and the action of water. 
To this is also added the soil formed by the decay of vegetation. 

Three types of soil are found in the Surat District : 

(i) Black alluvial soil, mainly suitable for cultivating kharif 
crops is found in the Chorasi, Bardoli, Chikhli, and some parts of the 
Mandwi Talukas* 
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( ii ) Brown or red * dadri ’ soil is mainly found in Pardi and the 
north-east portion of the Mandwi Taliikas, best suited for the rabi 
crops. 

( iii ) Olpad and the western portion of the Chorasi Taluka mainly 
possess peat or white * gori ’ soil, usually known as cotton soil. 

In Mandwi Taluka, black soil is found in the villages lying on the 
banks of the Tapti, whilst as we proceed further inland we meet with 
red and brown soil, where lie most of the villages, populated by the 
aborigines. However, even in these villages, portions of the black soil 
are found in hollows, and between hte hills, where water gethers 
in the monsoon, the hollows thus becoming natural rice-beds or ‘talavris.* 
The very high percentage of loss by ignition of the dried soil is a very 
characteristic feature of black soils, due to the pressure of much com- 
bined water and a small quantity of organic matter. The black soils are 
found to be deficient in humus-nitrogen, phosphoric acid, and organic 
matter. 

The brown soil, which is sometimes almost red in colour, is mainly 
found on high surfaces and hilly regions, where rainfall is not very 
heavy. The soil is excellent for the cultix ation of rabi crops which do 
not require much moisture, and the porous nature of the soil enables 
the roots to penetrate deep into the sub-soil This soil is, however, 
uncultivable if the main soil is not deep enough, or if the sub-soil is 
* kankri * or gravel 

The sub-soil of the brown soil is usually found to be of gravel in 
the Mandwi Taluka, especially in the forest villages, and hence the low 
productivity of the rabi crops. Morurn is found to be the sub-soil 
mainly of the black soils and sometimes of the brown soils also. It is 
usually found about a foot below the surface, to a depth of 2 to 4 feet, 
where it merges with gravel. The morurn sub-soil is of a porous nature, 
containing much half deoiyed rock, which is fxinetrable by roots and is 
thus most useful for the rabi crops, which form a large proportion of 
the produce of aboriginal farmers. 

A general idea regarding the soils of the Mandwi Taluka will be 
obtained from the table given at the foot of the opfiosite page, 

Man needs water as much as land to live upon, for the primary 
satisfaction of his wants ; and the presence of expanses of water play 
an important part in the life of human groujis. The water-supply of the 
aborigines mainly dcixmds upon rain water collected in holes dug in 
the earth near their houses which dry out during the hot months of 
April and May ; and upon pukka wells and tanks some of which are 
said to have been built by the early wandering tribes of the Wanjaras 
who carried the produce of the vilLiges to important cities before the 
railways were constructed ; and others by the Local Boards. 

Cole : Revision Survey Settlement Report of Mandwi, 1904. 
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Rivers are important for the purposes of transport. The Tapti 
is the only river in the Surat District which is navigable to a distance 
of about 40 miles inland from Hazira in Chorasi 'J^aluka to Bodban in 
Mandwi Taluka. Rafts made of bamboos ply close to the banks carry- 
ing bags of grain, and other produce of the valleys to Surat. The Tapti 
flows by the South of Mandwi, and several small streams flow through 
the Taluka to join the river. These tributaries are of little importance, 
as before the close of the liot season they all more or less stagnate or 
dry up completely. The streams carry into the river the vegetation 
of the forests, thus fouling the waters which are locally called ‘ palu/ 

We have so far investigated into the physical environment in 
which the people carry on their economic activities at the present day ; 
but in order to understand these better it is necessary to investigate 
into their economic activities as they were carrried on in the past. The 
tribe of the Chodhras appears to belong to the Bhil community which 
is an important section of the Kolarian group of tribes to which also 
belong the Hos, Mundas, Meenas, Oraons and other tribes. These 
tribes occupied in the past and inhabit at the present day the belt of 
land from the Western coast and Kathiawad, through Central India to 
Bengal and Assam. Many of these are hill tribes with their homes in 
the Vindhya and Satpura Ranges and the northern portion of the 
Western Ghauts. They appear to have throughout lived on the 
barren and stony slopes of the hills and in forests round about them. 
Driven further and further inland by the Aryans, the Rajputs and the 
Moliammedans, they occupy to-day im*inhabitable and unhealthy areas 
away from the civilising influence of towns and means of transport. 
The Chodhras claim to have been once the residents of Powaghad Hill, 
at least they are certain that they were driven to the South by the 
Rajputs. They finally occupied territories near the present town of 
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Nature of the soil, j 
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of 
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Government 
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First Class ... | 

I 

Light black 'Peat and black allu* : 
' vial cotton soil. 

21 

20,453 

j 

Second Class 

j 

Black 

Dry and wet rice 1 
crop land, with 1 
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sub-soil. 

41 

34,298 

Third Class 
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brown 
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and poor black soil. 

! 39 

28*661 
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vel as the usual soil. 

52 

7,097 
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Mandwi where they were ruled by a Bhil Chieftain who held his court 
at Pipalwada Village. In the beginning of the seventeenth century the 
chief was deprived of his kingdom through the treachery of a Rajput, 
The kingdom finally fell into British hands when the line of Rajput 
Princes became extinct at the end of the nineteenth century. 

We have no available history of the economic activities of the 
people in the very early tribal days. Perhaps they lived on 'gathering* 
when they collected wild fruits from the forests for their food, supple- 
menting their supplies by hunting. Even to-day the Chodhras consume 
about twenty varieties of wild fruits which they collect from the wild plants 
and creepers in the forests. The history of their hunting days is also 
unrecorded but till very late they lived on the meat of wild boars, 
rabbits, wild goats, deer, etc. They used the spear, the bow and the 
arrow as the Bhils of the Dangs use at the present day, and lived on 
hunting within the tribal territory. 

We have no information as to when the aborigines began cultiva- 
tion, what crops they cultivated, what methods of cultivation they adopt- 
ed and what implements they used in the early agricultural days ; but it 
is likely that cultivation must have b^un when the villagers came to 
settle down more or less in a definite territory. In the early trilxil days 
till the annexation of the State of Mandwi with the British territories, 
the aborigines cultivated the crops, following the system of shifting 
cultivation, a system common to them all over India. A patch of 
forest land was cleared by the cultivators, and grass, weeds and wild 
plants were collected and burnt on the spot, thus preparing the seed-beds. 
Grains of the previous year w^ere scattered after the first showers of 
rain, and the aboriginal was satisfied with harvesting a crop of coarse 
cereal, usually Kodra (Paspalum serobiculatum ) or nagli (Eleusine 
coracana). 

The tillage of the people was slovenly, and if the people were able 
to harvest any crop at all, it was because land was available in abun- 
dance for cultivation and the soil was virgin. The seeds were sown in 
the beginning of the monsoon and the cultivators never returned to the 
fields till after several months when the time for harvesting drew near. 
The families did not occupy any definite piece of land, but moved about 
from village to village cultivating their crops on any available piece of 
land within the tribal area. The aborigines maintain that till about 
1870 they selected sites for cultivation by mutual agreement, and all 
differences were finally settled by their ' karbhari *. Tools for weeding 
and clearing the fields were unknown and the other implements used, 
including the plough, were made from indigenous materials. They 
were crude, inefficient, and unwieldy and did not give useful service 
or any long period of tim^. 
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During the rule of the Rajput Princes, the methods of cultivation 
of the aborigines did not improve, for the Rajputs were not agricultur- 
ists and with few exceptions, were slovenly and careless cultivators. 
They usually lived upon the produce of the Bhoomias, passing their 
time in hunting or fighting, or earning their living as Brahmins and 
traders. However, with the growth of towns, the aborigines began to 
grow many varieties of crops, especially Jo war (sorghum vulgare) and 
Kapas (Gossypium indicum). They brought the seeds of these crops, 
and learnt the methods of cultivating them from the Kunbis and Kolis 
who lived near the coast away from the hills, tilling more fertile soils. 
At the present day the cultivation of the aborigines is of the primitive 
type, they use primitive implements and seek to produce the maximum 
amount of crop with minimum effort. 

The Rajput kings did not occupy the villages ; but allowed the 
aborigines to continue their agricultural occupation on condition that 
they recognised the sovereignty of the Princes, and paid a nominal 
quit-rent as a token of their loyalty to them.* The conquerors mainly 
settled in the town of Mandwi, lying on the banks of the River Tapti, 
from where river trade could be carried on with Bodhan, and from 
Bodhan to Surat. The town came to be populated by the members of 
the court and government officials and their families, Banyas or traders 
and money-lenders, and the Jain priests whose rich temples with silver 
doors yet grace the historical town. With the increasing importance 
of the town, artisans from different places migrated to it, and the 
weavers of Mandwi made its name famous by the high quality of cloth 
they were able to produce. Even to-day the * wankars ' of the place 
continue their ancestral occupation, facing the heavy odds against 
Lancashire and Japan. Amongst the other artisans who even to-day 
serve the aborigines were the goldsmiths, silver-smiths, black-smiths, 
copper-smiths, potters, tanners, tailors, barbers and carpenters. 

We have no historical records to show that the aborigines used 
any kind of currency till the Rajputs occupied Mandwi, for they carried 
on trade by barter with the nomadic tribe of the wanjaras. Money 
economy definitely began in the days of the Rajput Princes, though 

• There were five systems of revenue collection in Rajwara : 

(1) Buttale : The State claimed i or 2/5 share of the crop. 

(2) Koont or Kunkoot : Which was a conjectural estimate of the standing 
crop on a measured surface made by the officers of the State in conjunction 
with the cultivator, the share of the State being converted Into cash at the current 
prices. 

(3) A tax in money, according to admeasurement of the fields, assessed 
previous to cultivation. 

(4) A mbced tax in money and kind. 

(5) Psiyment of a nominal Quit-rent. Tod : Rajastkxnt VoL I, pp. 514, 519* 
5?0; VoL n,p. 1399, 
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even then trade by barter continued, and to some extent continues till 
this day. 

A radical change in the economic life of the people may be said to 
have taken place with the recognition of pri\’ate ownership of land by 
the British Government. 

In the tribal days land belonged to no person. The peasant tilled 
a plot of land within the tribal territory by right of original settlement, 
and by right of first clearance of forest land. This latter right of 
ownership of land has been recognised by sages and Baden- Powell 
quoting Tod says that they “ declare a field to belong to him who cut 
away the wood, or who cleared and tilled it, and a deer to him who 
owned the arrow which first struck it.*’* A special claim to land arises 
by virtue of the labour and skill expended on making it useful or 
profitable and later on the right arises from conquest or superior might. 
The title by ‘ first clearing ’ is overborne by the title by conquest 
notwithstanding that the claim by first clearing will probably be 
acknowledged by the conquerors as among themselves. This claim by 
conquest and superiority the next generation will euphemise as the 
claim by ‘ inheritance.’! 

The Rajput I^rinces recognised tlie right of first clearance of the 
aborigines, but claimed a quit -rent in regard of the theoretical protection 
given to the ryot by the King. The Princes never appropriated to 
themselves the title of chief land-owner of all lands.! 

The British Government revolutionised the existing rights of 
ownership in land by introducing the system of Survey Settlement of 
lands. (1872). The functions of the Settlement and Revenue officers 
constituted a judicial agency, and ** the jurisdiction exercised by them 
was at first established by the British Government not in its character of 

• Tod, Laws quoted by Baden Powell: Indian Village G)mmunities, Page 
206; Cf. Pages 149, 401; Manu quoted on Page 511; Tod recognises the 
aborigines as the first proprietors of land. To6: Rajasthan, Vot I, Page 16; 
Cf. Page 308. In Rajwara the first settler was called the ‘ Bhomia.’ “ The Bhomla 
may at pleasure drive his own plough, right to the soil. His bhom is exempt 
from Juresh { measuring rod ); it is never assessed and his only sign of allegiance 
is a quit-rent, in most cases triennial.” Tod : Rajasthan, Vol. I, Page 514. 
Amongst the Mundas, ” each village was occupied by the descendants of the 
family by whom the land was originally cleared ; and the rights in It were 
unquestioned.” Roy : Mundas, Page ii. 

t Baden Powell : /miww Village Communities, Page 402. 

t In Rajputana the principle was “Bhog ra dhanni Raj ho : bhom ra dhanni 
ma cho*'; ” the Government is owner of the rent, but I am the master of the 
land.” Tod : Rajasthan, Vol. I, Page 512. In Mewar the Ryot compares his 
right therein to the akhya dhooba which no vicissitudes can destroy. He calls the 
land his bapota, the most emphatic, the most ancient, the most cherl^ed, and 
the most significant phrase his language commands for patrimonial inheritance.*' 
Tod ; Rajasthan, VoL I, Page 511. 
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sovereign, but in its capacity of supreme land-owner/’* Whatever 
the claim of the State to the land may have been, “ it was not one of 
defined principles, nor of declauration of Imperial decree, but of tacit 
assumption.**! It is only in Bombay “that the holder of land is, 
by express legislative enactment, called ‘ occui>ant and in Burma and 
Assam which are Raiyatwari provinces in principle, though not 
formally so designated, he is called ‘ land-holder.*’! 

By the system of survey settlement the state appropriated to itself 
the right of allotment of land, and making a gift of the land to any 
institution or person. It also recognised the right of the Ryot to occupy 
land by the following claims : — 

(1) By right of inheritance, (2) by private gift, (3) by right of 
purchase, (4) by right c^f a mortgagor. The State refused to recognise 
the right of original settlement and the right of ownership of land by 
right of first clearing, and thus dejirixed the ryot of one of the funda- 
mental rights which was recognised by the Rajput Princes. 

At the present day tlie State has the right to confiscate land pro- 
perty for default of payment of land re\'enue, to attach cattle and 
implements and sell them, to enact special laws or ordinances without 
the consent of legislatures empowering the officials of the State with 
special powers and enhancing the punishment for default of payment of 
land revenue to imprisonment and fine. The revenue official with the 
help of the police, has the right to enter any house of a land-owner by 
day or night, seize and sell away pioperty and seal the house. 

The State is the owner of all common lands, i)astures and w-astc 
lands. The waste is used for grazing, and hay fields and hay-cutting is 
not known to the alx)rigines. d'he Chixlhras maintain that when tlie 
system of shifting cultivation pre\ ailed in the tribe, large areas of un- 
tilled forest lantls were kepit by common consent for the purjxise of 
grazing, l^erhaps the absence of any common or communal ownership 
of pastures was due to an abundant supply of unoccupied land when 
there was no pressure (^f i>opulation upon the soil. 

Land came to assume the premier place in the economic life of the 
people as soon as it Ixjcmne property of the State, and important 
problems arose in its connection. The first of these is the problem of 
its distribution. Distribution of land in agriculture means two things: 

(i) Division of land into farms owned by different individuals. 

(ii) Division of land as between rent-receivers, cultivators who may 
be partly owners and partly tenants ; and mere tenants. 

The distribution of land is also to be examined from two different 
aspects : 

* Henry Maine : Comnmniiks East ami IVlesi, Page 34. 

t Baden Powell : huHian VtUase Conmunitics, Page 426. 

} Ibid., Page 428. 
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(i) Distribution of land by l^al right. 

(ii) Distribution of land for cultivation. 

We shall first examine the distribution* of land according to legal 
rights. Since the State is the sovereign owner of all lands, it naturally 
has the right to dispose off them according to the wish of the rulers. 
When a foreign Government appropriates the territory from another 
ruler, it is natural that those persons who help in bringing about this 
appropriation be adequately rewarded. Both the Rajputs and the 
British are not the original residents of Mandwi, and they had taken the 
help of many persons before the State could be annexed to their 
territories. 

Inam lands were given to persons for either helping the Rajputs 
against foreign invaders and the aborigines, for rendering some special 
service to the British Government, or under treaty obligations with 
original rulers.* 

The rights of an Inamdar are limited. He is not entitled to 
transfer the benefits conferred upon him to another person by sale, 
mortgage or gift. Though the land is given to him as a gift, a nominal 
revenue is exacted from him in order to maintain the sovereignty of the 
State over all lands. The State has the right to confisoite the Inam 
land. The lands given to the Patel and ‘ wethias * in return for their 
services, though included as * inam ’ lands, are not such in the real sense 
of the term. The owner has only the right of use over this land during 
the term of his office. 

“ Any person wffio legally registers himself as an owner of land by 
purchase, transfer, inheritance, or any other form of legal apporpria- 
tion ; and pledges himself liable to Government for the payment of land 
revenue is peasant proprietor or a tenant of the Crown”.t Also any 
two or more persons may become joint-owmers of land, jointly and 
collectively liable for the payment of land revenue by mutual agreement 
or consent. 

Specific economic problems are best understood with statistical 
data. Rather than make a cursory investigation of a huge economic 
area, it is desirable to select a unit typical of the whole territory and 
make a thorough detailed investigation of the economic problems facing 
a typical economic group. Such a method has been successfully adopted 
by Dr. Mann and a number of other investigators of economic problems. 
I have therefore selected for investigation a typical village of the Mandwi 
Taluka, a village lying on the borders of the forest area, populated 
almost entirely by aborigines. The soil of the village is typical of 

♦ In 1904, out of 24720 survey numbers in the Mandwi Taluka, 2785 
were ' inams ’ or gift lands, and in 1930 the total area of the Inams in the 
Taluka was 6522 acres. 

t C/. Keatinge : Rural Economy in Bombay Deccan, p. 20. 
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those villages occupied by the aborigines, and in it we find represented 
almost all the problems which the aborigines have usually to encounter 
in their economic life. The village of Sathvav, with a population of 
630 souls, lies on the Mandwi Japkhvav Road, four miles from the 
town of Mandwi. It is inhabited by 114 families, 112 of which are 
aboriginal. 

In the year of inquiry the distribution of land in the village of 
Sathvav was as under : — 


Total area owned Average size of 
in acres. holding in acres. 

Number of Peasant Proprietors ... 47 538*9 II .5 

Number of absentee-Landlords ... 41 77475 18-8 


88 1313*65 14.9 


The precise nature of the distribution of land is shown below : 
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Total 

47 

41 

88 


The above figures do not include about 150 acres of land owned by 26 
cultivators (9 of whom are not peasant- proprietors in Sathvav village) 
in the neighbouring villages of Andhatri, Badtal, Fulvadi, Gamtalao, 
Ghantoli, Kalamkuva, Makenjer, Serkui and Umarkhadi, which if 
considered will increase the average size of the holding of every peasant- 
proprietor by about 2 acres. From the above figures we arrive at the 
following conclusions : 

( i ) The land owned by the villagers is *85 acres per head of 
population whilst the cultivable land available in the village per unit 
of population is 2*08 acres.* ( ii ) The average size of a holding of a 

* Only 16 peasant-proprietors in the village live entirely on the produce of 
their own fields, the remaining peasant-proprietors are also tenants of other land- 
lords or are labourers. 
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peasant-proprietor is about 13 acres. ( iii ) The majority of holdings 
in the village are between 5 and 10 acres/' 

(iv) 9 out of 47 peasant-proprietors own more than 15 acres of 
land, (v) 14 out of 47 peasant-proprietors own less than 5 acres of 

land, (vi) The major portion of land is owned by absentee-landlords. 

The chief cause of the small size of holdings in the village is 
absentee-landlordism. The following table shows the growth of 
absentee-landlordism in Sathvav village between 1906 and 1929. 


Year, 

Area occupied by 
agriculturist 
absentee 
landlords.} 

1 

Land owned by 
money-lenders 
as proprietors or 
mortgagors. 

1 

Total area owned 
by absentee 
landlords. 

Percentage of 
the total 
cultivated area. 

1906 

122-30 

185-39 

308-29 

j 

23-5 

1916 

125-26 

526-8 

651-34 

49*6 

1929 

143-31 

630-33 

774-30 

59-02 


The above table shows that the money-lenders have, during the 
last twenty years, acquired more than three times the area of land they 
had under their control in 1906. The transfer of land takes place in 
the following three ways : 

( i ) Land is relinquished by cultivators or sold by Government 
on account of the failure on the part of the holder to pay his rent to 
the State. ( ii ) Land is sold under the orders of the Civil Courts, 
(iii) Land is transferred by voluntary sale or by mortgage. 

The consequence of the growth of the class of absentee-landlords 
is the loss of independence of the small farmer, a loss of his security 
which is as essential to him as he has no other valuable property, and 
a heavy fall in his income as he has to give away half his crop to the 
money-lender as rent. The small farmer has lost the little interest he 


• The average size of a holding in Gujerat between 1886 and 1927 was as 
follows 


1886—87 ... 9-5 

1900-01 ... 9*2 

1916-17 ... 81 

1921—22 ... 7.7 

1926-27 ... 7-6 

The following was the average size of holdings 
Gujerat in 1921. 

Ahmedabad ... 12*2 

Kaira ... 4-9 

Panch Mahals ... 8-3 

Broach ... 12-6 

Surat ... 6-3 


acres. 

acres. 

acres. 

acres. 

acres. 

in the various Districts of 


t These are mostly aborigines residing in other villages. 
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had to produce the best crops he could ; for the land is no longer his, 
and the fruits of his labours go to other persons. 

The sudden leap in the figures of land owned by money-lenders in 
1916 is caused by the “Chhapanio” or the great famine of 1900, 
when most of the aborigines had to borrow large amounts for their 
livelihood, mortgaging their lands for ten to twenty years. 

The chief cause of the growth of absentee- landlordism is indebted- 
ness. These two problems of rural economics, viz., absentee-land- 
lordism and indebtedness are closely allied together, and it is not found 
possible to solve any one, without tackling the other. The peasant-pro- 
prietor, after the introduction of money economy, the production of 
commercial crops, and the increase in exports with growing facilities of 
trade and transport is always in need of capital, and capital cannot be 
obtained without security. The land-owner has no other security to 
offer but his land, and thus he has to risk the very source of his liveli- 
hood. 

If indebtedness is the cause of absentee-landlordism, its quick 
growth is due to the prevailing civil court procedure. “A rigid and 
elaborate legal system too often has proved only an additional instru- 
ment of oppression in the hands of the more wealthy or better instruct- 
ed litigants and an additional cause of ruin to the impoverished 
agriculturists.” 

The money-lender is the most intelligent and shrewd member of the 
rural community ; the peasant is the most ignorant and the most credu- 
lous of all peoples. The money-lender reads the law, he knows how to 
make an infallible contract leaving no loophole of escape for his victim. 
The immediate need of the cultivator for money compels him to sign the 
mortgage deed, the contents of which he is hardly aware of. Litigation 
arises at the time of the expiry of the loan. The land-owmer has to 
undergo heavy expenses of litigation, the civil suit drags on for months 
and finally ends in fa\*our of the money-lender, for invariably the letter 
of the law is found to be against the cultivator. Thus the landlord 
becomes a tenant of the money-lender, a mere labourer on his own land. 

The only important effort which was made by the Government to 
prevent the disastrous results of their policy was the enactment of the 
Land Alienation Act of 1900. 

According to the provisions of the Land Alienation Act, the survey 
numbers in a village are classified as “ old agreement lands ” and “ new 
agreement ” lands. The “ new agreement ” lands are those, the owners 
of which desire to take advantage of the Land Alienation Act, whilst 
the “ old agreement ” lands are those which do not come under the 
provisions of the Act, as their owners did not desire the advantages 
offered to them for various reasons. This element of choice almost 
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negatived the value of the Act, for the money-lender had secured such a 
hold over his debtor and the cultivator was continually in need of cash 
capital, that he could not take advantage of the Act, even if he desired to 
do so. The total area of old agreement lands in the village of Sathvav in 
1929 was 1043 acres, whilst the area of the new agreement lands was 
only 204 acres. The total area of cultivated old agreement land in the 
same year in Mandwi Taluka was 81,279 acres as against 14,463 acres 
of new agreement lands. The above figures denote the extent to which 
the peasants took advantage of the Act during a period of about 
thirty years. 

The problem of the sub-division of holdings has to be discussed with 
regard to the distribution of legal holdings. The Chodhras have not yet 
adopted the Hindu Law of Inheritance and Succession and hence the 
evil of sub-division of holdings at the time of the death of a land-owner 
between his sons reducing the size of the holding, is not found to 
prevail amongst them. The patria potestas is yet supreme, and on his 
death, though the sons become joint heirs of the estate, they usually 
continue to till the lands together and share the produce or the income 
till a separation of the brothers becomes necessary in the interest of 
the peace and well-being of the families. However, in certain cases, 
especially where the size of the estate is large and the lust of 
self-aggrandisement is great, such a sub-division does take place to the 
detriment of the interest of the families. Two such instances of the 
sub-divisions of parental estates between the sons are available in the 
village of Sathvav. 

The size of a holding is not truly measured by the l^al rights held by 
a land-owner over a piece of land. Any piece of land owned, tenanted or 
cultivated by a farmer which contributes directly or indirectly some income 
or yield to the owner or cultivator, constitutes the holding of that person. 

In order to determine the size of such holdings we shall consider 
the distribution of land for the purpose of cultivation between the culti- 
vators residing in the village of Sathvav as given in the following table : — 



Number of 
cultivators. 

Total cultivated 
area in acres,* 

Land owned and cultivated by peasant pro- 
prietors 

47 

538 

Land estivated by tenants paying rent in cash 
or kind ... ... ... ••• ... 

69 

712 

Total land in the village of Sathvav cultivated 
by local villagers 

87 

1202 

Total land cultivated by cultivators residing in 
the village, including in other villages 

94 

1528 


* The figures are approximately correct We are unable to obtain the exact 
figures on account of joint ownership and cultivation of j^ot^. 







ECONOMIC LIFE OF AN ABORIGINAL TRIBE OF GUJERAT 


325 


In order to understand properly the economic problems facing the 
families, we have divided the families of the village of Sathvav into 
three economic groups. The first group consists generally of the 
important landlords of the village : to the second group belong the small 
peasant-proprietors and tenants, whilst the last group is composed of the 
poorest population of the village consisting of the labourers and menials. 
The first group consists of the important members of the village 
community, owning ten or more acres of land, cultivating about twenty 
acres, with an annual gross income of Rs. 500 or more. The second 
group of families consists of tenants cultivating more than 6 acres 
of land, sometimes owning land not less than one acre, and having 
an annual gross income of Rs. 1 50 or more. The last group consists 
of labourers, halis and farmers cultivating not more than 6 acres 
of land, not owning any land, and earning a gross annual income which 
is not more than Rs. 150. 

The following shows the composition of families according to this 
classification in the village of Sathvav : — 


Group I : Families of Chodhra peasant-proprietors 8 

Family of a Parsi peasant-proprietor ... 1 


Total in the group I ... 9 


Group II : Families of Chodhra peasant-proprietors 27 

Families of Chodhra cultivators ... 14 


Total 41 


Group III. Families of Chodhra peasant-proprietors 17 

Families of Chodhra cultivators ... 27 

Family of a Parsi cultivator ... 1 

Families of Chodhra labourers ... 13 

Families of Vasava labourers ... 4 

Families of Dhed labourers (untouchables) 2 

Family of Parsis living on charity ... 1 


65 


The average size of a cultivated holding comes to 16*25 acres of 
cultivated land and per head of population it is 2*35 acres.* The 
precise nature of the distribution of land according to cultivators in the 
three economic groups is given below : — 

* The size of an average hdding is sometimes estimated per pair of buUocks. 
According to such a calculation, the average size of a holding per pair of plough 
bupocks In the village of Sathvav would be 12*87 acres. 
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— 

No. of families belonging 
to Economic groups. 

Total No. of 
holdings. 

Groups. 




I. 

II. 

! III. 

I 


Number of cultivators with 







more than 75 acres 

1 

0 

0 

1 

M 

50 to 

75 

3 

0 

0 

3 


40 to 

50 

3 i 

0 

0 

3 


30 to 

40 

0 

3 

0 

3 


25 to 

30 

1 

5 

0 

6 


20 to 

25 

1 

4 

2 

7 


15 to 

20 

0 

12 

1 

13 


10 to 

15 

0 

11 

12 

23 


5 to 

10 

0 

7 

9 

16 


4 to 

5 

0 

0 

3 

3 


3 to 

4 

0 

1 

3 

4 


2 to 

3 

0 

1 

7 

8 


1 to 

2 

0 

0 

3 

3 

If 

0 to 

1 


0 

1 

1 


Total 


9 

44 i 

41 

94 


Therefore the average size of a cultivated holding of A. G. 
cultivators of Group I is . . . ... ... 5 1 8 


The average size of a cultivated holding of cultivators of 

Group II is ... ... ... ... 16 8 

The average size of a cultivated holding of cultivators or 

Group III is ... ... ... ... 7 4 

Opinions have differed between economists as to the size of an econ- 
omic holding. An economic holding comprises the area of land necessary 
for the maintenance of a family which must be provided with the bare 
necessities and comforts of life. No rule can be laid down regarding 
the size of such a holding, for the size is likely to vary at different places 
and with different families paying consideration to the size of the family, 
the type and situation of land, the quality of the population and the me- 
thods employed for the cultivation of crops. The usual size of an economic 
holding in India has been estimated by many economists between 15 and 
20 acres. We would consider 20 acres of land at Sathvav and the 
other aboriginal villages as a bare necessity for providing a family 
of 6 or 7 persons. To many it would appear that 20 acres of 
land is too much for a population living at such a low standard of lifei 
having a small number of wants, and needing very few comforts. But 
in considering the size of the holding w^e liave paid attention to the poor 
type of soil, the very low yield per acre, the primitive methods 
employed in cultivation by the cultivator, and the heavy burden of 
indebtedness and land-revenue upon the people. 
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We notice that in the village, only 16, t. e. 17'02 per cent of the total 
number of holdings are economic holdings, and that the majority of 
holdings of families belonging to the II and III Groups are not 
sufficient for their maintenance. 

The economic situation created by the uneven distribution of 
holdings is further aggravated by the excessive fragmentation of 
holdings which prevails to a very great extent in the aboriginal villages. 
The aboriginal cultivator loses his lands on account of his indebtedness 
and thus deprived of half of his total produce, and also unable to find 
employment or buy or rent any available piece of land in the village, 
he tries to find land for cultivation even in the neighbouring villages. 
No less than 91 plots of land are cultivated by the residents of Sathvav 
in villages lying on the boundaries of the village. The following 
frequency table shows the number of fragments which compose the 94 
cultivated holdings of the village. 


Number of fragments. 

Number of holdings with specified 
number of fragments. 

Single plot holdings. 

11 

2-5 

67 

6-10 

12 

11-15 

2 

More than 15 

2 

357 

94 


Thus on an average there are about 3-8 fragments per every 
cultivated holding in the village. The of these fragments or plots 
is given below : — 

Size of Plots 

above 15 acres 4 

10 — 15 „ 18 

5 — 10 95 

4 — 5 „ 29 

3 — 4 „ 55 

2—3 101 

1 — 2 41 

Below 1 — „ 14 

Total ... 357 

There are only 1 1 single-plot holdings in the village, and most of 
these belong to poor cultivators who are not able to purchase or rent 
another, whilst in the majority of cases the plots lie scattered all over 
the village. The excessive fragmentation of holdings in the village 
makes it very difficult, if not impossible, for the cultivator to grow 
valuable crops and irrigate and manure his lands. Improvements on 
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lands are difficult to make when the cultivator has many fields to attend 
to. It may become possible for the cultivator to use better implements 
if his holding is a single field. The evils of fragmentation are, however, 
reduced if the plots are of Kyari soil, for small plots are better suited 
for the cultivation of the paddy crop. Fragmentation, furthermore, 
brings about an equalisation of opportunities, enabling the cultivators to 
sow many crops, and to provide varieties for their meals. Rotation of 
crops is also easier when the holding is composed of many plots, and 
there is a more proper distribution of rainfall in the fields when the 
plots cover a larger area of land. 

In conclusion we must say that the evils of fragmentation far 
outweigh the benefits, and if absentee-landlordism continues unchecked, 
there is a danger of the holdings becoming so fragmented, that the 
process of fragmentation will seriously affect the quality and quantity of 
the produce, and the income of the farmers. 

The most important form of the fixed capital of the farmer is 
land. The value of land depends upon important and variable factors 
which makes it difficult if not impossible for its owner to evaluate it at a 
particular time. The value of land depends upon certain permanent 
as also variable factors like the type of soil, its proximity to town and 
market, its nearness to railways or to other means of transport, 
facilities for water, and health conditions and climate of the 
place. The value of land rises with a rise in prices, the opening of 
new markets, and the skill and industry of a proprietor. Judging by 
the above standards, the value of land in the aboriginal villages is bound 
to be low, because ( i ) the soil is of a poor variety, ( ii ) the villages 
are away from towns and railways, ( iii ) facilities of transport are 
limited and costly, (iv) the water supply is poor, and there is practi- 
cally no facility for lift irrigation, (v) the climate is bad, (vi) there are 
no improvements on land, (vii) there is hardly any demand for land in 
these areas. 

It is possible to arrive at a general estimate of the present value of 
land per acre, and the total value of land in the village ; but such an 
estimate should be taken as merely affording a general idea of this form 
of capital because sales and purchases of land at the present day are very 
rare, and the money lent on its security depends more upon the whims 
and caprices of the money-lender than upon sound economic factors. 

We shall attempt to measure the value of land by considering the 
rate of rentals in the village ; but here again, the estimate will not be 
very reliable and will be to some extent exaggerated as the rent is paid 
in kind and therefore the valuation will depend on prices. Moreover, 
the charge of Land Revenue is lighter in the aboriginal villages compar- 
ed to the other Ujliparaj villages. The following estimate is obtained 
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after considering the value of rents according to the prices prevailing at 
Mandwi when they were cliarged : 


Total acreage in tenancy 

» • • • • • 

... 

890 acres. 

Gross total income 

• • • • • • 

... Rs. 4154- 0- 0 

Gross income per acre ... 

••• 

... Rs. 

4-10- 8 

Less Land Revenue 



... Rs. 

1- 6- 0 

Net income per acre 

... ... 

... Rs. 

1 

t 

00 

Value of land per acre at the rate of 4% 

... Rs. 

82- 5- 0 


As the soils of the village of Sathvav are not very productive, 
as the yield of jarayal and kyari land are not very dilTerent and as there 
is a heavy demand of land for cultivation, we estimate the value of an 
acre of land to be Rs. 35, after giving due consideration to the sales of 
land in the Taluka and the village after the year 1860, and the present 
low level of land values. At the above rate, the following will be the 
total land value of the village : 

Value of land of pea.sant-proprietors ... ... Rs. 18,830 

Value of lands owned by money-lenders ... ... Rs. 22,085 

Value of lands owned by other absentee- landlords ... Rs. 5,040 

Total value of lands in the village ... Rs. 45,955 

PRICE OF LAND IN MANDVI TALUKA* 


Year. 

1 Total number of 

Value of land 

' acres sold. ^ 

i ! 

' per acre. 

i 

186G 


Rs. as. p. 
123 11 0 

1869 

18f.\ ' 

44 9 5 

1874 

446/,, 

2 io 10 

As given in Revision Set- 
tlement Report of 1904 
(Appendix K & L). 

821-33g. 

I 26 14' 10 

Do. 

60-lg. 

17 9 2 


Rate of simple mortgages of land and mortgages with possession in 
Mandwi Talulca as given in the Revision Survey Settlement Report 
of 1904 : 

♦Campbell : Bombay Government Gazetteer, Vol. II, Page 273. Cole. Revision 
Survey Settlement of Mandvi Taluka, 1904, Appendix K and L. 

Q 
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Total number of acres 
mortgaged. 

1 

The sum for which land 
was mortgaged. 

Average rate per acre. 

A. G. 

Rs. 

Rs. As. Ps. 

724 24 

14.979 

20 10 9 

880 37 

24,428 

t 

27 11 8 


The following table show’^s the value of land of the various types 
of soil in the village of Sathvav between 1913-1930. 


Survey 

Plot Number, 

Type of soil 

Acres. 

Sale value. 

Price per 
acre. 

Date of sale. 

— 


A.G. 

Rs. 

Rs. 


110 2nd. 

Talavri 

1-21 

91 

60 

8-10-1910 

151 

Talavri 

5 35 

800 

136 

1- 7-1926 

193 ! 

Talavri 

5-30 

435 

75 

22- 9-1927 

Ill 1st. ' 

Talavri 

5 12 

250 

47 

16” 4-1930 

108 

Black 

3-19 

40 

111 

ti-10-1910 

105 2nd. 

Black 

0-33 

150 

181 

10- 7-1917 

186 1st. 

Black 

2T3 ; 

300 

129 i 

23- 3-1926 

135 

Black 

3-32 i 

300 

79 

19- 4-1927 

16 2nd. 

Blacic 

2- 2 i 

300 

146 

13- 7-1927 

Value per acre of Kyari land Rs. 94. 




211 

Dadri 

2-28 

90 

1 32 

20- 6-1923 

47 and 48. 

Dadri 

5- 6 

600 

1 116 

' 8- 8-1923 

26 1st. 27, 248 

Dadri 

21-19 

799 

! 37 

1 17- 9-1923 

247 

Dadri 

i 3-11 

125 

1 38 

, 4- 2-1929 

175 2nd. 

Dadri 

! 1- 9 

61i 

; 50 

11- 4-1929 

254 

Dadri 

10-39 

■ 300 

1 27 

21- 5-1930 


Value per acre of Jarayat land Rs. 50. 


Value per acre of land in the village Rs. 72.* 


We notice that 48% of the total land capital of the village is controll- 
ed by money-lenders, and only 41% is left to the landlords of the village. 
The chief use of land to a peasant-proprietor is the loan he is able to 
obtain on the security of his land, and with the growth of absentee- land- 
lordism he is threatened with the loss of his most valuable asset, thus 
depriving him of the only source of securing a loan. 

Having seen the various characteristics of land possession in the 
village, and the type and size of holdings and tlie problems arising from 
them, we shall proceed to investigate the problem of tenancy in the village. 

Any person who rents a piece of land after an oral or written 
agreement or contract with a peasant-proprietor or absentee-landlord 
becomes his tenant and is liable for the payment of rent in money or 

• In most cases the value per acre of land owned by a money- lender is 
high as usually he tries to get into his clutches landlords who own the best 
type of land In the village. 
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share of produce to the land-owner for a period of time agreed upon in 
the contract. The tenant is not responsible for the payment of land 
revenue or any other liability of the land-owner. In some cases a 
piece of land is leased to a number of tenants who are jointly liable for 
the payment of rent to the landlord. In some other cases the tenant 
agrees merely to pay the land revenue to the Government on behalf of 
the land-owner, so that the landlord derives no income from his land, 
but escapes the liability which otherwise he would not be able to meet, 
thus losing his land. 

The rental that a tenant has to pay for a piece of land is fixed 
usually by an oral agreement, and this rent is called ‘ ganot \ 

It is usually the custom to lease the land to the cultivator who 
occupies it, and in all cases where the money-lender becomes the pro- 
prietor, his former debtor becomes his tenant. 

The rights of a tenant are fixed by custom and convention. He 
cannot be ejected by the land-owner during the agricultural year which 
begins about the middle of May and ends at the time of the Holi festi- 
val. The tenant is in no way held responsible for any harm or damage 
done to the estate by accidents or other causes over which he 
has no control. He has to make his own arrangements for the 
protection of crops and fields, fence them, prepare the galleries, dig 
water-holes wlierever necessary and live in his own house. All im- 
provements in the land must be made by the tenant, and in theory they 
belong to him, but if the improvements are immoveable assets, then they 
belong to the land-owner. 

The following table shows the total area leased by the cultivators, the 
amount of rent paid in cash and kind, and the rent i^er acre in the villages.* 



! i 

Total area rented 
in acres. | 

IXotal rent paid in 
the village,} 

Rent per acre of 
land. 

Tenants paying rent in 
cash in the village ... 
In other villages 

2591 
85 1 

1 

! Rs. 1,104 

1 

Rs. 3-3-5 

Tenants giving half the 
produce as rent in the 
village 

In other villages 

4531 
93 J 

1 

1 : 

[ 

Rs. 3,050t 

1 

i 

Rs. 5-^-5 


890 


Rs. 4,154 

! 

Rs. 4-10-3 


* The figures include lands rente?!, ip ;;ther villages, by the cultivators resid- 
ing at Sathvav. 

t The figures are approximately correct. 

t Where it was not possible to obtain the amount of crop given as rent 
for 1928-29 ; the figures of 1930-31 were adopted at 1928-29 prices. Where both 
ere not available, the rent was estimated at the average rent per acre* 
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Thus the majority of cultivators pay the rent in kind.* The 
amount of rent paid under the system is effected by two factors 
viz., (l) the kind of crops harvested and (2) the price of grain in the 
market. The rent received by the land-owner is not fixed, and 
depends upon the success or failure of the season, and the kind of 
crops cultivated by the tenant. When prices are high the land-owner 
is benefited, when they are low the cultivator is benefited. 

The tenant usually prefers to pay the rent in kind for the following 
reasons : — 

(i) The payment of rent in cash involves risk, as the same 
amount is to be paid even when the harvest is bad. (ii) The cultivator 
is always in want of cash, so that he has to borrow from the money- 
lender whenever he is in need, (iii) The tenant can dispose off bad 
grain when he has to pay the rent in kind, (iv) As the land-owner is 
never able to measure the exact amount of produce, he is always given 
a lesser share under various pretexts, (v) Rent is usually paid to the 
absentee-landlord who is usually the money-lender, together with the 
interest on debt ; and therefore the cultivator is always able to plead 
that he has nothing left for home consumption, and thus gets the 
amount to be surrendered to the I)ania considerably reduced. 

Payment of rent in cash is preferable when the soil is black- Kyari 
or which yields commercial crops fetching better value in the 
market. This will not be the case when prices are low. When 
rent is paid in cash, the cultivator escapes the dishonest means 
employed by the money-lender to secure the most for himself by 
using false measures, or claiming the best produce of crops for 
himself and taking advantage of the ignorance of the cultivator. 
Payment of rent in cash is preferable as in most cases the amount 
paid per acre in cash comes actually to less than the amount 
paid in kind. 

Next to land, the most important economic asset to the cultivator 
is cattle. The cattle are treated as members of the household. 
Bullocks and sometimes he-buffaloes are useful as draughts for the 
plough or as the driving pair for a cart. Cows and buffaloes are 
useful for the dairy produce which adds to the food-supply of the 
family, and for supplying more draught cattle to the cultivator. Goats 

The origin of the payment of rent in kind may be traced to the days of 
the Rajput Princes, when Banias began to lend money to the aboriginal cultiva- 
tors." To maintain the interest during abeyance, it was generally stipulated that 
a certain portion of the harvest shall be reserved for the mortgagee— a fourth, a 
fifth, or ‘ goojri a share so small as to be valued only as a mark of proprietary 
recognition. 

Cf. Tod : Rajasthan, Vol I, p. 517 . 
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are useful for their milk and they also serve as sacrifices to the 
spirits and gods, together with fowls. The latter add to the income of 
the family by the sale of eggs and chicken. 

Cattle of the ‘ Kankrej ’ breed, locally known as ‘ madhaya * are 
used by the villagers ; but in the majority of cases the cultivators use 
local breeds, the bulls and other calves being reared in the village 
itself. Only some cultivators who are well off use cattle of the 
Talabda breed. 

The breed of cattle is very poor and no attempts are made at 
scientific breeding. Cows are left to pasture with the bulls and 
the breed produced is poor in strength and stature. In some 
villages a ‘ sandh ’ or bull-king is kept which is allowed to pasture 
freely and is given special food ; but the practice is now discontinued in 
the aboriginal villages as a bull was responsible for destroying the 
crops in the fields wliich led to serious feuds within the village 
community. 

The bad breed and poor quality of cattle is mainly due to want of 
proper nutrition. All aittle except bullocks used as draughts are sent 
to the pastures for eight months in the year, and rarely any more food is 
given to them. The food of the bullocks consists of hay, ‘ gotar ’, 

‘ kadab * and " khol ’ or pulverised grains. Sweet oil is given once a 
week. Bullocks arc given a special feed twice a month consisting of 
salt, jaggery, nagli flour, pulverised grains, and oil cakes. Some rich 
khatedars add * ghee ’ to this bumper meal. Paddy being the main 
cereal crop of the village, and as Government pastures are insufficient, 
the ait tie are fed with straw which is less nutritive and reduces their 
vitality. In the monsoon green grass is given if the stock of hay is 
exhausted, and this is not easily digested. 

We notice the following reasons to explain the deterioration of 
the cattle in the village : 

( i ) Insufficient and unnutritive food, absence of good fodder and 
inability of the farmers to stall-feed the cattle, (ii) Want of sufficient 
pastures and the inability of farmers to grow lucerne, guinea grass or any 
other kind of fodder crops, (iii) Prevalence of cattle diseases, and absence 
of proper* remedial treatment, (iv) Absence of proper care of the 
calves by the owners, (v) Absence of scientific breeding, (vi) The 
carelessness of the young herdsmen when they attend to the cattle in 
the pastures, (vii) The general ignorance of the people. The poor 
breed and deteriorated condition of the cattle arc responsible for the 
low income yielded by them. 

The following table indicates the number of cattle, other animals 
and fowls found in the village at different dates and their distribution 
in the village in 1930 : 
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Kind of cattle. 

1919-1920 

1924-1925 

1929-1930 

Personal 
investiga- 
tion 1930. 

Increase 
or decrease 
over 

1919-1920. 

Number 

of 

animals 

per 

family. 

Bullocks 

208 

267 

252 

237 

+29 

2»07 

He-buff aloes ... 

... 

2 

2 

3 

+ 3 

•03 

Bulls 

... 

... 

10 

11 

+ 11 

•9 

Total working 
animals. 

208 

269 

264 

251 

+43 


Cows 

105 

145 

131 

146 

+41 

1-3 

She-bu£faloes ... 

24 

12 

14 

14 

—10 

•1 

Calves 

152 

157 

217 

194 

+42 

1-7 

Buffalo-calves... 

18 

7 

... , . 

16 

5 

—13 

.04 

Total milch cat- 
tle and young 
ones. 

299 

321 

378 

359 

+60 


Total number of 
bovine cattle 

507 

590 

642 

610 

+103 

53 

Goats 

180 

51 

158 

192 

+ 12 


Other animals... 

... 

... 

... 

1 

+ 1 


Fowls 

1 

... 

... 

170 

... 



Thus we notice that there is a slight increase in the number of 
cattle and other animals of the village since 1919 ; though there is a fall 
in the total number of working animals during the last five years* The 
decrease during the last few years is due to the almost annual epidemics 
which spring up in the village, causing the death of many cattle. 

The average number of bullocks in the village owned by the 
cultivators is 2*07, and thus on an average every family owns a pair of 
working animals. Out of 96 cultivating families in the village, 29 
families owm two or more than two pairs of bullocks, whilst 11 families 
own less than one pair. Therefore about 60% of the families in the 
village have the minimum bullock power, and allowing for the fact 
that working animals are not needed by the family of labourers, we 
conclude that the available bullock power is barely sufficient for the 
village considering the small size of holdings. 

It is not possible for us to judge the bare needs of the farmers for 
milch animals: but there must be at least one cow or she-buffalo in 
milk all the year round to supply the family with the necessary farm 
produce. In December 1929, only 30 cows out of 146 were in milk 
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in the village. Only 63 families out of 114 own milch animals, and 9 
families own buffaloes. The majority of families are supplied with milk 
hardly three months in the year. Thus the supply of milch cattle in the 
village is very poor. 

Goats are useful animals, and in an aboriginal family they are most 
valuable for yielding a fair amount of surplus income. The cost of their 
food is practically nil, they are able to shelter themselves under a tree, 
and if they are lost, the value of the loss is comparatively small for the 
owner. They supply meat to the non-vegetarian population, and their 
milk is useful for the children of the family. In the aboriginal villages 
at the present day, goats are not kept by the upper classes of the 
population as a stigma is attached to them, and therefore we find that 
only 29 families, mostly labourers and Parsis own goats in the village. 

Fowls are kept only by the labourers and 32 families secure a 
surplus income from the sale of eggs and chicken. 

The price of oittle depends upon their size of body, build, breed, 
capacity to work or to yield income or calves to supply the future stock 
of cattle. The price of a bullock varies between Rs. 150 and Rs. 40, 
the usual price being Rs. 60 to Rs. 75. The price of a cow is between 
Rs. 25 and Rs. 12 ; of a she-buffalo between Rs. 150 and Rs. 30, the 
usual price being Rs. 55 to 70 ; of a goat between Rs. 7 and Rs. 2 
and cocks fetch Ans. 8., hens Ans. 4 and chicken Ans. 2. The price of 
fowls vary according to supply and demand. 

The total capital value of the animals in the village is as follows : — 


Rs. Rs. 

per animal 


Bullocks 

237 

@ 

50 


99 

11,850 

He-buffaloes 

3 

@ 

60 


99 

180 

Bulls 

11 

@ 

15 

99 

99 

165 

Cows 

146 

@ 

16 

39 

99 

2,356 

She-bufFaloes 

14 

@ 

55 

99 

99 

770 

Calves 

199 

® 

10 

99 

99 

1,990 

Goats 

192 

® 

4 

9f 

99 

768 

Fowls 

170 

@ 

i 

99 

99 

42i 

Horse 

1 

® 

100 

99 

99 

100 


Rs. 17,521^ 

Next to land and cattle, the indispensable asset of the cultivator is 
his implements. The implements of the villagers may be best described 
as primitive. The plough looks like a half open pen-knife which is 
barely able to scratch the soil. The sickle is more a toy than an 
implement. Some of the implements are improvised from the branches 
of trees whilst the cultivator does not know how to use the more 
elaborate ones obtained at the weekly * hath ’ at Mandwi. 
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The most important implement of the agriculturist is the plough. 
Its efficiency depends upon its capacity to turn the dormant sub-soil, its 
proper weight, and its easy manoeuvring. The hard soils of the village 
need a heavy plough. The cultivators, when they find the plough too 
light for the soil, turn it upside down and tie heavy stones in the middle 
of the 'hah, but their genius for improvision serves little purpose. 

The plough of the cultivators is made of tanas wood. At the 
extreme end of the 'hal’ is the ‘chavru’ and ‘pati* or knife, mostly of iron 
and sometimes of wood. Good bullocks and heavy ploughs result in 
efficient tilling, but bad bullocks and heavy ploughs only succeed in 
scratching the soil. The plough in tlie village is light, and the breed of 
bullocks is poor. 

Till lately the use of the hoe or ‘kulpi’ was unlvnown to the villa- 
gers. In dry lands the conservation of soil is done by means of a fine 
mulch done by interculturing the crops repeatedly with a curved- blade- 
harrow during the intervals between showers of rain, thus removing 
the weeds and protecting the roots of the crops. The ‘ kulpi ' is a 
lately introduced implement, in size a little smaller than the plough, 
but not behind it in its want of efficiency. 

Next to the plough, the cart is the most useful article to the 
cultivator. The culti\'ator rarely lives upon the land he cultivates and 
therefore a cart becomes essential for removing the crops from the 
fields and taking manure, implements, etc. to the site of cultivation. 
The bullock -cart is usually made of tanas, dhamora and sag timber and 
is drawn by two or four bullocks or he-bufialoes. The cart is found in 
the houses of important cultivators who lend its services to their 
neighbours. Not only is the cart an expensive article for the poorer 
cultivators to purchase ; but its recurring expenses are also heavy. The 
cart is a source of income, and under this head the total income of the 
village in the year of investigation was Rs. 189 or Rs. 7 per cart. 


The following is a complete list of the implements used in the 
village ; 



Life in 
years. 

Cost. 

Articles from I 
which imple- ! 

ments are 
manufactured. 

Use. 

Repairing 
charges 
per annum 

Hal (plough with 
a yoke). 

3 

1 

i<s. as. ps. 
5 0 0 

7 0 0 

Tanas wood 
with iron bit. 

1 

Ploughing ... 

Rs. as. ps. 
10 0 

Kulpi (Harrow) 

3 

3 0 0 

Babul and cast 
iron. 

Interculturing 
and levelling 
the ground, i 

0 8 0 

Orni (Seed-drill) 

5 

18 0 

Bamboo 

Bamboo 
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Life in 
years. 

Cost. 

i 

Articles from 
which imple- 
ments are 
manufactured 

Use. 

Repairing 
charges 
per annum 

Kuhadi (axe 

with vertical 
edge). 

! 

10 

I 

Rs. As. 
1 4 

Ps 

0 

Bamboo and 
cast iron. 

Chopping 

wood, 

branches etc. 

Rs. As. Ps. 

Kodak (Pick- 
axe). 

i 

5 

0 6 

0 

Do. 

Digging the 
ground 

i-0 4 0 

Chanchvd (axe 
with horizon- 
tal edge). 

5 

1 8 

0 

Do 

Chopping 

wood 


Pavdd (hoe) 

5 

1 4 

0 

Wood and iron 
(foreign make) 

Ordinary hoe- 
ing. 


Panjethi (fork) 

2 

1 8 

0 

Iron 

Gathering 
leaves, or pull- 
ing thorns, 
manure from 
the pit, etc. 


ParSi (Drill) 

15 

1 8 

0 

Iron 

Deep digging 


Datarda (sickle) 

3 

0 4 

0 

Iron with 
wooden han- 
dle. 

Reaping crops 


Datardi (sickle 
with serrated 
edge). 

3 

1 

0 4 

0 

Iron with 
wooden han- 
dle. 

Reaping crops 

-0 6 0 

Dhiriu (scythe) 

3 

0 12 

0 

Iron with 
long wooden 
handle. 

Cutting bran- 
ches etc. 

J 

Grinding stone 

15 

5 0 

0 

Stone 

Grinding 

0 4 0 

Kosh (leather 
bag). 

5 

15 0 

0 

Leather 

For drawing 
water. 

10 0 

Jusri 

2 

0 2 

0 

Leather 

Tying bullocks 
to the yoke. 

0 3 0 

Supra (winnow- 
ing fan). 

1 

0 3 

0 

Date palm 

leaves. 

Winnowing ... 

• •• 

Gain (cart) ... 

10 

90 0 

0 

Tanas and sag < 
timber. 

Canning ma- 
nure, grass. 

10 0 0 

Savari 

10 

150 0 

0 

Do. 1 

Carrying per- 

ill..-— 1. 

12 0 0 


Most of the implements are made by the blacksmiths at Mandwi, 
and thpy cost less than in other parts of the District, their efficiency 
and duration of life being complementary to their cheapness. The 
blacksmith could manufacture better implements if the cultivators were 
able and willing to bear the cost. 
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Suci<^ssful cultivation depends very largely on the efficiency and 
extent of supply of implements. A census of implements taken in the 
village is given below together with their capital value. Wej have 
omitted very small implements of little value. 


Savari (Riding cart’ 

1 

& 

Rs.As.Ps. 

150-0-0 


Rs.As.Ps. 

150-0-0 

Carts 

27 

@ 

90-0-0 

• •• 

2430-0-0 

Ploughs with yoke 

121 

@ 

7-0-0 

• . . 

847-0-0 

Harrows 

62 

& 

3-0-0 

... 

186-0-0 

Axes ( Kuhadi ) 

150 

@ 

1-4-0 


187-8-0 

Axes (Chanchvo) 

42 

& 

1-8-0 

... 

63-0-0 

Pick -axes 

149 

((!} 

0-6-0 

... 

55-14-0 

Hoes 

16 


1-4-0 


20-0-0 

Drill (Parai) 

22 

("! 

1-8-0 


33-0-0 

PanjSthi 

39 

& 

0-8-0 

... 

19-8-0 

Scythes 

52 

@ 

0-12-0 


39-0-0 

Sickles 

596 

® 

0-4-0 

... 

149-0-0 

Seed-drills 

73 


1-8-0 

... 

00 

1 

c^ 

o 

Kosh 

1 


15-0-0 

... 

15-0-0 

Grinding stones 

116 

@ 

5-0-0 

... 

580-0-0 


Total capital value of implements in village 


4,884-6-0 


Of these the most important instruments according to the prevailing 
notion of the people are carts, ploughs and seed-drills for the average 
cultivator, whilst the most important implement is the Dakhlo or sickle 
which the child carries at the age of seven, and which accompanies the 
cultivator to the funeral pyre. 

The. following table shows how some of the important implements 
were owned per head of the total number of cultivators in the village in 
the year of our inquiry : 



Total 

Number per cultivator 

Carts 

27 

0-27 

Ploughs ... 

121 

1-2 

Harrows ... 

62 

0-64 


We notice, therefore, that the implements are insufficient for the culti- 
vators, and this insufficiency is usually met with by hiring and exchang- 
ing implements in time of necessity. 

Human beings, with the gifts of nature and other capital at their 
command, are not able to earn their livelihood without the assistance of 
their fellowmen. In the present capitalistic system of society, where 
land could be only possessed by those who liave the means, the employ- 
ment of labour becomes necessary to exploit fully the resources at the 
disposal of the individuaL 
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In the villages of Mandvi there are two types of agricultural 
labourers, as in the rest of Gujerat. (l) The halis or permanent 
servants attached to a family for life, or for a period of one year.’^ (2) 
Labourers who work on daily wages. 

The * halis * are serfs or hereditary servants or bondsmen attached 
to families of the well-to-do aboriginal peasant-proprietors or the 
Ujliparaj land-owners. According to the Bombay Gazetteer the term 
*hali’, literally a ploughman, was “confined to families, who, for 
generations, have held the position of hereditary servants.** “This 
may have been true in the past, but to-day in Mandvi the term is used 
for any farm servant attached to a family for a period of at least one 
year. The daily wage-earner is called “ Komaryo ” or “ Komarwalo **. 
The * hali * usually calls his master “ dhanyamo ** or one who gives 
wealth. Originally this term meant the owner of a person who is 
indebted to him, but who is not able to pay back his creditor, and is 
therefore obliged to give his services in payment for debt, services not 
only for a life-time, but services of his wife and children after his 
death. It is in this manner that in the past the ‘ hali * became a 
permanent servant of the household.t 

The hali in Mandvi is a permanent servant employed by a family 
for a period of one year, getting three months’ leave, and receiving fixed 
wage, boarding, lodging, and clothes. The contract is renewable every 
year. Amongst the aborigines the hali is often an orphan boy or girl, 
or an unmarried son or daughter of a poor labourer. If the hali has no 
home, he stays with his master, otherwise he goes home to his family 
for a period of three months after the Holi festival. If he stays with 
his master during this three months* holiday he does not receive any 
extra wage and is obliged to do jobs entrusted to him. 

The hali is given Rs. 10 for nine months* work in the year, that is 
about half anna per day with free boarding, lodging and clothes. 
When unmarried * halis * are married, the expenses for the marriage are 
incurred by their masters, and the bride-price is usually paid by them. 
The halis receive a gift of four annas on all important festivals, and they 
do not contribute to the expenses of tribal festivals and ceremonies. 


* The hali or bussee ** of the Rajput “ approximates closely to the * tributarii 
the coloni, perhaps to the servi, of the Galic Franks, who were cultivators of the 
earth, and subject to residence upon their master’s estate, though not destitute 
of property or civil rights*-— precisely the condition of the cultivator who now 
tills for a tax-master the fields he formerly ow ned, degraded to the name of 
bailee a ploughman.**— Tod : Rajasthan, Vol. I, p. 187. 

t The custom of sons working for the payment of debts of fathers was preva- 
lent amongst the Todas. This was called “ Kulvatkerthchi ** or ** Kulvartkerthitj*’ 
•^Rivers ; Todas, p, 566, 
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A *khatedar * who desires to employ a hali usually obtains one from 
amongst the poorest labourers of the village, and he usually selects a 
young man or woman. Halis usually leave their service when they marry, 
as the masters are not willing to employ both the husband and the wife. 

In aboriginal villages, the number of persons who live actually on 
labour is usually small and in the majority of cases we find that small 
peasant-proprietors and tenants also work as labourers in the fields of 
absentee-landlords and the bigger peasant-proprietors. Even children 
earn a few rupees by performing small jobs and working as herdsmen. 
The following table shows the conditions of labour supply in the village 
of Sathvav : 


Total population. 

j Full time labourers. 

Part time labourers. 

Child wage 
earners. 

Males 

Females 

Males 

1 

! Females 

Males 

Females 


308 

! 322 

! 1 

36 

29 

50 

40 

15 

i 


The employment of labour during the seasons is by ‘ holas * or 
batches of sixteen men. Usually half ' hola * or eight men are found 
necessary on an estate of two or three acres of dadri or one acre of 
Kyari soil. The hola is given 2 mds. of grains as wages or a wage of 
Rs. 2 plus an afternoon meal to each labourer. 

When individual labourers are hired, they are only employed for 
one day on oral agreement. In some cases families of labourers are 
attached to certain landlords, and they are given a preference over 
others. The offer for work comes about a day previous to when labour 
is required, and the acceptance of the offer is usually immediate. The 
wages are always understood, and the terms of the agreement are 
implied and not explicit. Agreements are almost universally honoured 
and payments are made on the daily- wage system. The wages of a 
labourer are usually paid daily, or at the latest within three days. 
In rare cases wages are given for piece work. Some landowners who 
usually cultivate the fields with their own labour with the help of the 
members of the family, hire komarias at the time of sowing Or thrash- 
ing on the understanding that they will complete the amount of work 
allotted to them. 

In most cases, the wage is paid in kind, but the labourer may 
demand cash if he so desires. This system is not always to the benefit 
of the labourer as he is usually given the cheapest variety and the 
poorest quality of grain, and the price of grain in the local markets is 
usually very low. There is one advantage of this system in that the 
labourer has less chance to drink his wage away ; but this advantage is 
negatived by his tendency to incur debt for the purpose, 
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The wage in Surat District varies from 1 J anna and one meal per 
day to 8 annas per day, the lowest wage being paid in the aboriginal 
forest villages of Mandvi, and the highest in the Ujliparaj villages of 
Bardoli, Olpad and Chikhli. In Chorasi 7'aluka I have come across 
labourers earning from 10 to 12 annas per day when there is scarcity of 
labour. The wage in kind is generally 5 seers of grain, the rich villages 
giving wheat and tur, the poorer villages paying in coarser cereals and 
pulses, usually jowar, paddy, nagli, and wal. In the village of Sathvav 
the labourer universally receives 2 annas per day and one meal or five 
seers of grain, except during the season for transplantation when he 
receives 3 annas per day or five seers of wheat or tur, or extra sweet- 
oil and salt. The afternoon meal given to the labourer consists of a jug- 
ful of ‘rabro’ or ‘dhachno’, some pulse, usually wal, rice, some pickles 
and a supply of tobacco. 

Up to the famine of 1900 the labourers at Sathvav received a uni- 
form wage of one anna per day and one meal or 5 seers of paddy or kodra. 
After the famine there was a scarcity of labour and the cash wage was 
raised to 1^ anna with the usual meal, the wage in kind remaining 
the same except that wal and jowar were sometimes given, or sweet- 
oil and salt. This rise in the wage did not increase the supply of 
labour and in 1902 the wage was again raised to 2 annas per day. The 
reason why the amount of grain was not increased after the famine was 
that there was a rise in prices after the famine. The prices, however, 
fell again, but as the wage had come to be established, it remained at 
the same level even between 1919 and 1921 when the price indices were 
as high as 347 and 290 respecti\'ely. We thus see that the level of wages 
of agricultural labour is very steady. This is to the advantage of the 
labourer so long as he receives the wage in kind, and so long as prices 
remain high. But when prices are low, it is to the advantage of the 
labourer to receive his wage in cash. 

In aboriginal villages where priniiti\’e comradeship is well 
developed, small farmers exchange their labour according to their 
requirements and thus avoid the payment of wages. This is called the 
*hand61ia' system. In some cases landlords give meals to labourers 
when there is no work, on the understanding that they will work for 
as many half-days during the cultivating seasons. Communal labour is 
very frequent amongst the aborigines, A hut is usually built with the 
joint labour of the members of the 'falia’ and wages are not charged. 
The village school was built by the common labour of the village. 
Small roads or paths are repaired and new ones are built whenever 
necessary, and water-holes are dug by the members of the village. All 
houses in the village are repaired annually and the roofs are re-thatched 
by the common labour of the community. No wages are also charged 
for building the funeral pyre, for preparing meals for festivals including 
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marriage, for doing the domestic duties of a household where a woman 
is in child-birth, and for performing rites for the benefit of the 
community. 

Women go to work together with men in all families of labourers, 
unless there is no elder child or old person to look after the household and 
younger children. In families in which there are more females than 
males, the females earn more for the maintenance of the household than 
males. Landlords prefer to employ female labour because they say 
women are more conscientious in their work and they obey orders 
more readily than their husbands and brothers. Males are preferred 
during ‘ nindaman *, and the hard toil of breaking the clods is usually left 
to them. Females help to remove the weeds. Women are employed 
more than men during sowing, transplanting and picking, whilst 
men are preferred for ploughing, harvesting and thrashing. Women 
also run small errands on payment of small considerations in kind. 

Children are not employed till the age of twelve, but boys and 
girls between seven and twelve years of age earn a few rupees every 
year as 'herdsmen. They charge two annas per head of every cattle 
taken to the pasture grounds. Children are also employed for sowing, 
transplanting, winnowing and harvesting ; but they work only as 
helpers, and heavy work is not exacted of them. 

In agriculture the demand for labour is never steady. Labour is 
necessary for nindaman, ( cleaning the fields, breaking the clods and 
removing the weeds ) ropni (sowing and transplanting), kapni (cutting, 
reaping and harvesting) and vinvanu ( picking ). During these periods 
the supply of labour is sometimes not able to meet the demand and the 
proprietors have to work at short hands. 

The following table shows the maximum demand for labour in the 
year in an aboriginal village for an estate of about 5 acres or more : — 


Type of work. 

Maximum number of 
days during which 
labour is required. 

Minimum number of 

1 days during which 
labour is required. 

Cleaning the fields 

15 

10 (end of May) 

Sowing and transplanting . . . 

10 

7 (end of July) 

Cutting and harvesting* 

25 

15 (beginning of Octo- 
ber) 

Gathering and picking* 

20 

10 (end of January) 


70 

42 


^ In case of large estates, these poiods may be prolonged till the end of 
February. 
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From the table we* find that the general demand for labour is not 
very heavy except for the cultivation of paddy, as the rest of the crops 
can be cultivated by the available labour of the members of the family. 
Labourers are also required for picking cotton, but as this function 
is to be performed at the end of the agricultural year, the cultivators 
could spend more time themselves without employing labour. 

As almost the entire village is composed of families of active 
workers, and as there is no emigration to towns, the supply of labour is 
usually sufficient to meet the demand. Various rough estimates have 
been made regarding the number of days in which a labourer in India 
finds work during the year. Prof. Bhalla estimates it as 278 days, 
Culvert as 150 days. Dr. Slater as 160 days. I have been able 
to estimate roughly that an aboriginal labourer is able to find work in his 
village for 90 full days, 150 half days or one meal, whilst for 125 days 
he remains without work. 

This concludes our investigation into the equipment of the aborigi- 
nal peasant for his existence. We have examined land, cattle and 
implements as the capital of the farmer. These make up his fixed 
capital. 

Under the heading of fixed capital of the cultivator should also be 
included the following : 

( i ) Farm-buildings, ( ii ) wells, ( iii ) embankments erected to 
prevent scour dTiring heavy rains and for retaining the moisture in the 
soil, ( iv ) fencings, and ( v ) other improvements made in the lands, viz., 
field-drainage, wind breaks, manure sheds etc. Of these only the first 
may be said to have a recurring capital value, the rest may be included 
as dead stock. Of the last form of capital, only rude field-drainages are 
found in some fields where land is on a slope or on a low level. 

The house in which the family lives is also the granary of the 
cultivator,kand the shed for the cattle. The approximate total values of 
houses in the village are given below : — 


No. of 
houses. 


Tiled houses 

Houses with corrugated 

3 

@ 

Rs. 2000 

Total value Rs. 

6,000 

iron sheets. 

Thatched with areas bet- 

4 

@ 

„ 800 

99 }> 99 

3,200 

ween 3000-1000 sq.ft. 
Thatched, with areas 

42 

® 

.. 60 

99 99 99 

2,520 

less than 1000 sq. ft. 

65 


30 

99 99 99 

1,950 
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The circulating capital of the farmer consists of the crop on hand 
and cash. The farmers usually sell immediately after the harvest, and 
grains remaining after giving the landlord’s share and the interest on debt 
are stored in ‘kothis’ made of cow-dung, dirt and clay. Some of these 
are 5' to 6' high with an area of 32 sq. ft. with a capacity for 2 gallis 
or 60 mds. of grain. Kodra is sometimes preserved for 6 to 7 years, 
paddy for three years, whilst the remaining crops may not be preserved 
for more than two years. 

The cultivator is always in need of cash, and even well-to-do 
khatedars borrow a rupee from the money-lender to buy sweet-oil and 
vegetables from the weekly market. The average cash on hand with a 
khatedar of the A class families would be about Rs. 20, with the 
cultivating tenant not more than Rs. 5, and the labourer rarely keeps a 
rupee tied in a dirty piece of cloth in a corner of his hut. 

The remaining part of the capital of the farmer cx)nsists of his 
personal possessions like ornaments, furniture and utensils, the former 
being the only kind of saving known to the aboriginal cultivators. 
Ornaments are of gold, silver, and baser metals like copper, brass, 
tin, lead and glass. The total value of ornaments in the village in 
1929-30 was approximately Rs. 2,320. 

Having noticed the value of the various forms of capital of the 
cultivators of Sathvav, we shall arrive at an estimate of the total 
capital value of the village. 

The total capital value of the village, if it could be sold as a run- 
ning concern and excluding the purely personal possessions, would be 



Ks. 

Percentage of each to the 
total value of the viUage. 

Land 

45,955 

56-04 

Houses 

13,670 

16-66 

Live stock 

17,521 

21-35 

Implements 

4,884 

5-95 

Total 

82,030 

100 


Though this estimate is at best an approximation, it is useful since 
“ it enables us to ascertain the proportion which certain villages bear 
to capital value and so the relationship which they bear to the condi- 
tions prevalent ” amongst the aborigines. The following table shows 
the percentages which certain village figures bear to the total capital 
value of land and of the village as a whole. 
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Percentage on 
capital value 
of land. 

Percentage on the 
capital value of the 
village as a whole. 

1 

1. Government assessment of land 
amounting to Rs. 1,896 

4-2 1 

2-3 

2. Net village Income from all sources 
being Rs. 16,440. 

36-0 

20-0 

3. Total village expenditure on all 
things Rs. 18,933. 

41-5 

22*8 

4. Net returns from land being 
Rs. 8,808. 

19-3 

10-7 

5. Total debts being Rs. 22,022. 

48-3 

26-8 


The above averages show precisely the economic condition of the 
village community surveyed. 

Figures similar to some of these items are available in four other 
village studies made in the Bombay Presidency.* A comparison between 
these is of great importance, especially as we get an idea of the com- 
parative condition of the so called civilized and the aboriginal popula- 



Pimpla 

Sodagar 

(Deccan). 

f 

Jatgaon 

(Deccan). 

Roth 

Khurd 

(Konkan). 

Atgam 
(Gujerat) 
(Ujliparaj) J 

Sathvav 

(Gujerat) 

(Rani- 

paraj). 

Percentage of net re- 
turn of crops on 
capital value of vil- 
lage. 

10-4 

10-6 

9-58 

14*71 

10-7 

Percentage of total 
debts on capital va- 
lue of village. 

11-7 

22- 1 

17.7 

2047 

26-8 

Percentage of Govern- 
ment assessment on 
capital value of vil- 
lage. 

1-27 

1 

1 

1-46 

0-99 

1-79 

2-3 

Percentage of net vil- 
lage incomes from 
all sources on capital 
value of village. 



... 

33-22 

20-0 

Percentage of total ex- 
penditure on all 
things on capital 
value of village. 




324 

22*8 


*The villages of Pimpla Sodagar (Deccan) and Jatgaon (Deccan) studied by 
Dr. Mann in Land and Labour in a Deccan Village ", studies Nos. 1 and 2 ; the 
village of Roth Khurd (Konkan) studied by Mr. Ranade in "A Social and Econo- 
mic Study of a Konkan Village"; and the Village of Atgam, an Ujliparaj village 
in the Surat District studied by Mr. Mukhtyar in "Land and Labour in a South 
Gujarat Village." 

S 
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tions of the country. In this connection the village of Sathvav may be 
considered one of the poorest villages, whilst the other villages represent 
those which are comparatively some of the most advanced economically 
in the Presidency, The basis of comparison is the percentages which 
certain village figures in each study bear to the total capital value 
of the particular village. 

Comparing the economic conditions of the above villages, we find 
that the burden of indebtedness and land revenue is the heaviest on the 
poorest aboriginal agricultural population. The net income and 
expenditure of the villagers of a Raniparaj village is about two-thirds in 
proportion to the income and expenditure of an Ujliparaj village. 

Now we shall examine the production, distribution and consump- 
tion of crops, the cultivation of which forms the major portion of the 
peasant’s economic activities. The following are the main crops culti- 
vated by the Chodhra farmers : 

Food Crops : — Cereals : 

Paddy (oryza satina) : The following thirteen varieties of paddy 
are cultivated in the aboriginal villages: Kolambh, dabhel, hutarhal, 
halyo, malvel, elachi, kalo dangro, torna, kulpo, kalvine, pani bhat, 
komode, and gudo. Jowar (sorghum vulgare). Jowar is cultivated both as 
a kharif and as a rabi crop, though the latter is cultivated by only a few 
farmers. The earliest cultivated cereal, and perhaps the most consum- 
ed by the aborigines is kodra (paspalum scrobiculatum). This is a very 
poor variety of cereal, and its consumption is found to cause intoxication 
and delirium. The other cereals arc nagli (eleusine coracana), banthi, 
and wheat (triticum aestivum). 

Pulses : Tuver (cajanus indicus). This crop is mostly cultivated 
for export, the most consumed crop amongst the aborigines being ‘wane ' 
or beans (dolichos lablab). The other pulses are aradh (phaseolus 
mungo ), grams ( cicer arietum) and peas ( pisum sativum ). 

Till the beginning of the present century the Chodhras cultivated 
only the food crops, but later on they learnt from the neighbouring 
Kunbis the cultivation of commercial crops. The chief commercial 
crop of the aboriginal villages is cotton (gossypium indicum). The 
other crops are castor seeds ( ricinus communes ), sesamuni ( sesamum 
indicum ), and Indian hemp ( crotalaria juncea ). 

The processes of the cultivation of crops are primitive. The fields 
are not properly cleaned or weeded before sowing, and the ground is 
ploughed only once or twice. Most of the seeds are broadcasted or 
drilled into the soil by means of a bamboo drill. Hoeing and intercul- 
turing are insufficient and the smaller cultivators prefer to leave the 
fields after sowing till the time of liarvest draws near. Harvesting is 
accompanied by a serious waste of ^:rops on account of inadequate 
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means of transport. The thrashing floor* is prepared in a corner of the 
fields and a pair of bullocks are made to trample over grains. The 
methods of husking and winnowing are also primitive and hence a 
further waste of crops. 

The aborigines follow a conventional system of rotation of crops 
which they have adopted in imitation of the Kunbi agriculturists. The 
cereals remove much of the plant food from the soil, especially 
nitrogen, and hence a leguminous crop which absorbs nitrogen from 
the air is necessary to be cultivated to replace the cereal crops. The 
following shows the rotation of crops at the village of Sathvav : 

Paddy is followed by a mixed crop of jowari and tur. Nagli is 
followed by aradh. The perennial crop of kapas is followed by jowari. 
Wheat is cultivated in talavris and kyaris tor four to five years 
successively, followed by a crop of grains and castor-seeds. Kodra is 
cultivated successively for two years, followed by a crop of castor- 
seeds or wal which is followed by wheat the next year. Crops 
cultivated in talavris are usually not changed. 

In order to prevent an exhaustion of the soil, fields are kept 
fallow after certain periods and are allowed to regain the lost plant- 
food from the atmosphere and to make the dormant plant food in the 
soil active. As the cultivable area is limited and as there is a pressure 
of population on the soil, fields in the aboriginal villages are allowed 
to remain fallow only when they get completely exhausted and 
are not able to yield any crop. Usually the fields are allowed to 
remain fallow after four or five years. In some cases, instead of 
allowing the soil to remain fallow, san is cultivated and ploughed into 
the soil, or a crop of castor-seeds is found sufficient to revive the soil. 

If the soil of the agriculturist must remain fertile, the constant 
replenishment of the substances withdrawn from the soil for plant 
nutrition is necessary, and this is achieved by manures. Fertility of the 
soil depends upon the physical properties of the soil, aided by the 
bacterial processes which go on within it, and lastly by the' actual 
composition of the soil. It depends upon the pulverisation of the soil 
into minute particles. Manures should be such as to render the 
insoluble particles available for plants, destroy the denitrifying bacteria 
and arrest the fermentation after the above ends are attained. They 
should also add bacteria and chemical food to the soil. The Chodhras 
are accustomed to use whatever farmyard manure is available. They 
collect cow dung, farm rubbish, leaves and whatever comes handy 
outside their huts, and before the for sowing this rubbish is applied 
as top-dressing to the fields. Green manuring takes place through the 
rotation of crops, but the full benefit of the leguminous crops is not 
given to the soil as the leaves of the plants are used as fodder for the 
cattle. The use of human urine and excreta as manure is not known 



348 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


to the aboriginal farmer. Ashes are used as manure for the nagli crop. 
Most of the manure given to the fields is wasted on account of the 
uneven surface of the soil and the incapacity of the plough to penetrate 
into the sub-soil. 

The quality of the crop depends considerably upon the quality of 
the seed sown by the cultivator. ‘ The whole cultivation of India has 
been based upon seeds stored promiscuously by the farmer or supplied 
by the Bania, whose only anxiety is always to get the highest possible 
price for the cheapest possible article.” The aboriginal cultivator 
invariably sows the seeds of the previous year, whilst seeds for the 
commercial crops are usually brought from the money-lender at one 
hundred per cent interest to be rejaid in kind the next year. The 
farmer selects the best ears of corn or sheaves to be utilised as seeds in 
the following year, but in many cases they are spoilt during the year by 
insects, or due to climatic conditions. The quantity of produce is 
also affected by the constant danger from animals, birds, insects, pests, 
and fungoid diseases. The Chodhras maintain that almost one-third of 
the crop is destroyed by wild boars, monkeys and sparrows. In most 
cases the fields are fenced — in some cases a number of fields are fenced 
together by bawal, medhi, danta or thuver. But these are not strong 
enough to face the thick-skinned wild boar or the agile monkey. 

The greatest friend or enemy of the crops is rainfall. We have 
noticed before the average rainfall at Mandwi, but more important is 
its distribution. 

The following table shows the distribution of rainfall by months 
in Mandwi Taluka between 1925-1930. 


Period, 

1925 

1926 

1927 

1928 

1929 

1930 

Before May 

... 1*50 

0-39 

0-12 


0-28 


June 

... 18-67 

0-54 

34-13 

1-29 

4-95 

10-70 

July 

... 11-51 

29-64 

25-40 

23-83 

18-78 

24-33 

August 

... 5-69 

42-38 

8-34 

10-55 

8-16 

5-52 

September 

0-92 

7-20 

4-89 

6-91 

2-28 

6-81 

October 

... 

• • ■ 

2-55 

0-15 

0-21 

0-61 

November 

... 0-40 

... 

2-35 

0-10 

... 


December 

0-4 



0-3 

1 

0-62 

6-13 


The ignorance of the people and the irregularity of their agricultu- 
ral operations make it impossible to arrive at a very correct estimate 
of the rainfall required at particular periods. The following table is 
however made out from one prepared by Mr. Mukhtyar when 
investigating the economic conditions of a village in Chikhli Taluka in 
the same District.* Alterations have been made to suit the local 
conditions and habits of the agriculturists of the Mandvi Taluka. 

* MuHhtyar : I,ife and I,abour in South Gujarat Village, p. 27, 
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Period. 

Required 

rainfall. 

Why necessary. 


Actual rainfall. 

1925 

1926 

1927 

1928 

1929 


In inches. 




Inches. 


June 10-20 

8 

Preparing soil for sowing 

1‘65 

0-10 

10-68 

1-^ 

2-51 

June 26-30 

2 

Broadcasting seeds of 

5-62 

0-35 

0-22 

0-8 

• •• 

-4th July 


paddy and cereal crops. 

•22 

2-23 

0-68 

1.74 

0-34 

July 1-10 

7 

Necessary for the growth 
of seedlings of paddy, 
and other coarse ce- 
reals. 

1-72 

6-68 

5-82 

7-23 

3-83 

July 10-20 

10 j 

Necessary for making 
beds for sowing paddy 
seedlings after trans- 
plantation. The bed | 
must become soft and i 
muddy. 

6*67 

10-96 

7-77 

9-31 : 

13-56 

July 20-31 

3 

For transplanting paddy 
and other seedlings. 

3-11 

12-0 

12-21 

7-29 

1-39 

August 1-31 

10 

Necessary for all crops... 

5-69 

42-38' 

8 - 34 ! 

10-55' 

8-16 

September 

1-30 

10 

Necessary for rabi crops 

•92 

7-2 

4-89 

6-91 

2.28 

October 

1-31 

Rainfall re- 
quired 52". 

2 

Useful for rabi crops ... 


• •• 

2-55 

0‘1E 

i 0.21 


We conclude from the above that ( i ) Rainfall in the early 
part of June, which is required for preparing the soil is insufficient in 
four years, whilst rainfall necessary for broadcasting seeds in later part 
of June is sufficient in two years out of five, (ii) Rainfall necessary in 
the middle of July for broadcasting seeds is sufficient in two years out 
of five, (iii) Rainfall in the later portion of July, necessary for the 
transplantation of paddy and other seedlings is over-sufficient in three 
years out of five thus prematurely destroying the seedlings, (iv) 
Rainfall in August is sufficient in two years out of five. The excessive 
rainfall in this month is not injurious to the crops, (v) Rainfall is 
insufficient in the months of September and October when it is 
necessary for the rabi crops, (vi) The sudden showers of rain in 
December and January spoil the rabi crops and sometimes the kharif 
crops which happen to be on the thrashing floor. 

The supply of water is further replenished by lift-irrigation. We 
have noticed before that the Chodhras secure water from water-holes, 
wells an4 tapks, However, with some exceptions, these swre never tisefal 
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for irrigating the fields as there are no appliances for drawing water, 
and the wells are far away from the fields. 

We shall now proceed to investigate the extent of cultivation of 
the various crops. The following tables show the area under cultiva- 
tion in the Mandwi Taluka between 1873 and 1900, and at the village 
of Sathvav in the year of inquiry. ( See Table A ) 

We find that there has been a general tendency in Gujerat to 
cultivate less food crops and more of commercial crops during the last 
thirty years, a tendency which has been more prominent in Surat than 
in any other District of British Gujerat* However both in Mandwi 
and Sathvav we find that the cultivators grow more of food crops and 
less of commercial crops, the ratio being approximately three to one. 
This is mainly due to the following reasons : 

(1) The soil and climate is not good for commercial crops. 

( 2 ) The aborigines are not able to produce such quality of 
commerical crops as can compete with the produce of the neighbouring 
Districts and Talukas on account of their primitive methods of culti- 
vation and inefficient implements ; and therefore the local merchants 
are not willing to purchase the crops. 

(3) Commercial crops require more capital to be invested than 
the food crops. 

(4) The aborigines are always in want of cash, and therefore 
they must produce sufficient food-crops to satisfy their family demands 
without resorting to the market. 

(5) There are no trading and commercial facilities. The forest 
villages are away from big market towns, railways, and post and 
telegraph offices. 


• The following table shows the food and non-food crops raised in the 
various Districts of British Gujarat in 1895*96 and. 1926-27 : 


District. 

1895-96 

1926-27 


Food. 

Non-Food. 

Food. 

Non-food. 

Ahmedabad 

72 

28 

64 

36 

Kaira 

92 

8 

68 

32 

Panch Mahal 

91 

9 

70 

30 

Broach 

49 

51 

43 

57 

Surat 

77 

23 

38 

62 

Gujerat 

75 

25 

58 

42 
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(6) Another reason for the aborigines continuing to grow food 
crops as before and not venturing to grow commercial crops for the 
sake of profit is the force of custom and habit in the aboriginal tribes. 
The Chodhra prefers to till the same crops sown by his forefathers to 
venturing on fresh enterprises which may result in starvation. 

The following are some of the chief features of the cultivation of 
crops at Sathvav : 

(1) Paddy and jowar are the two most important cereals which 
are cultivated by the aborigines. The crops are gradually replacing 
the coarser cereals like kodra and nagli. We find that in 1873 the 
coarser cereals were grown in almost equal quantity with paddy. 
Almost half the cultivated area is sown with cereals. 

(2) Tur, grain, peas and aradh are the chief pulses cultivated at 
Sathvav in their order of importance. The pulse crops tend to in- 
crease with the growing cultivation of these as mixed crops together 
with cereals and commercial crops. 

(3) The poor cultivation of vegetables, tobacco, spices etc. is due 
to the absence of sufficient water-supply and irrigation. The aborigines 
cultivate vegetables in small areas for home consumption. 

(4) Castor-seeds and cotton are the two main commercial crops 
which are cultivated alternately. Cotton growing is now neglected by 
the aborigines on account of low prices, and the risk involved due to 
sudden frost in December, 

We shall now consider the quantitative aspect of cultivation, or 
the crop yield in the village of Sathvav. It is most difficult to find 
the total yield of crops of a whole village, because the aborigines do not 
keep accounts of the various crops as they are harvested. However, 
I have roughly estimated the total crop yield of the village of Sathvav 
in 1928-1929 and 1930-31 from the estimates of the produce of various 
crops supplied to me by 77 families residing in the village. From this 
estimate I have found the total value of crops cultivated in the village 
and the yield per acre of each crop. 




1928-29 

1930-31 

Crop 

Yield per 
acre in 
Mds. 

Produce in 

Value of crop 

Produce in 

Value of 

Mds. 

in Rs. 

Mds. 

crop in Rs. 

Grains ; 






Paddy 

12 

3,108 

5,439 

3,702 


Jowar 

3i 

976 

1,330 

395 

665 

Wheat 

! 7 


192i 

238 

476 

Kodra 

7 

665 

665 

532 

332il 

Nagli 

15 

615 

l,076i 

1,095 


Banthi 




150 

93i 

Total grains : 

... 

5,644 

8,9121 

6,112 

6364i 
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1928-29 

1930-31 


Yield per 

Produce in 

Value of crop 

Produce in 

Value of 

Crop 

acre in 
Mds. 

Mds. 

in Rs. 

Mds. 

crop in Rs. 

Pulses : 






Wal 

8 

448 

672 

824 

824 

Tur 

14 


2,695 

588 

1,176 

Gram 

8 

92 

253 

752 

1,504 

Peas 

4 



496 

496 

Aradh 

8 

344 

688 

328 

492 

Lang 



37i 

9 

9 

Mag 

... 

10‘ 


ij 

li 

Chora 

... 


7i 


14 

Total pulses ... 



4.468 


4,5024 

Til 

« • • 

5 

15 

94 

23J 

Tobacco 

• •• 

4 

5 

4* 

5 

Mor 

••• 

••• 

... 

n 

8 

Bhadli 

• • > 


1 


1 

Chiles 

• •• 

5* 

8 

5 

8 

Gowar 

... 

5* 

5 

5* 

5 

Total 


25| 

34 

374 

m 

Cotton ... j 

3 

405 

2,430 

150 

600 

Castor-seed... 

4 

296 

814 

648 

1,296 

Hemp 

... 

45 

56i 

120 

120 



746 

lll^^ 

918 

2,016 

Grass 

... 

70,000 pulas 

770 

60,000 pulas. 

570 

Gross value of 

... 


17,485 

... 

13,503 

crop. 







Thus the gross income from agriculture per head of population in 
the village of Sathvav in 1928-29 and 1930-31 comes to Rs. 27-12 
and Rs. 21-8 respectively and the gross income per acre of cultivated 
land in the same year comes to Rs. 13^ and Rs. 9. 

The yield per acre is also very low. The yield per acre at 
Sathvav of food grains including both the cereals and pulses is 9*8 
mds. per acre. Thus the yield per acre in the village of Sathvav is 
about half the yield per acre of Gujerat and one-third the average 
yield of India of eight years ending 1920.t 


* Approximate estimates. 

t We find that the yield per acre of crops at Sathvav is very low. In 
Statistics of India of 1921 in No. 1334, the average yield per acre for eight years 
ending 1920 for the undermentioned crops is as follows : 

Paddy 885 lbs. 31 mds. 

Jowar 500 lbs. 18 mds. 

Wheat 690 lbs. 24 mds. 
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The general causes of low yield per acre in the aboriginal villages 
is due to primary causes like the ignorance of the people, want of 
capital, indebtedness, burden of land revenue, bad soil, want of irriga- 
tion, the force of custom in determining the methods of cultivation 
and inefficiency of labour. But the following special causes may also 
be mentioned : 

(1) Uncertain and not well distributed rainfall. 

(2) Fragmentation of holdings. 

(3) Insufficiency and bad breed of cattle. 

(4) Primitive implements used by the aborigines. 

(5) Absence of manure, want of proper weeding, sowing and 
ploughing of the fields, bad or not properly selected seeds. 

(6) At least about one-sixth of the total produce, according to 
the aborigines, is destroyed annually by crop diseases, insects, birds and 
animals on account of inadecjuate protection of the crops. 

(7) Pressure of population upon the soil. 

(8) Perhaps the chief reason for the low yield of crops is 
absentee landlordism. The lands belong to persons who have very 
little interest in the soil, and hence they do not attempt to make im- 
provements on their estates. The cultivators have neither the capacity 
nor the inclination to improve their cultivation. 

Having measured the economic value of crops, we shall now 
measure the actual benefit in kind derived from cultivation by these 
farmers. The following table shows the distribution of the total crop 
produce of 77 families of cultivators residing in the village of Sathvav 
according to the amount paid in kind as interest on debts incurred, the 
amount paid in kind as rent, the total amount sold and the amount 
left for consumption at home in 1930-31 : (See Table B) 

From the previous table we find that almost one-fourth of the 
total crop, and more than one-third of the commercial crop is given 
over to the money-lender for the payment of debts, and the interest 
accrued upon it. 


The average yield per acre of food grains in Gujerat between 1891 and 1926 
is as follows : — 


Years. 

Annual average 
yield of food 
grains in Mds. 

Annual average 
acreage under 
food grains 

Yield per acre 
in Mds. of 40 
seers. 

1891-1900 

43,553 

2457 

17-7 

1901-1910 


2233 

194 

1911-1920 


2051 

174 

1921-1926 

22,471 

1328 

16*9 


Mukhtyar : Life and Labour in a South Gujarat Village. 
T 
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It appears that about 15% of the crop is given as rent to the 
landlords. This, however, is not quite true, because the landlord is 
usually the money-lender who exacts his rent and interest on debt 
together, and therefore he always calculates that the crop surrendered 
to him is almost sufficient to cover the interest and part of the rent. 
The remaining part of the rent due is credited to the amount of debt 
which has yet to be paid. 

The cultivators are able to sell barely 8% of the total produce and 
36% of the commercial produce to the market. To this should be 
added some amounts of grain which are sold in the local market from 
the crops left for their consumption whenever the cultivators are in 
urgent need of small cash. It is not possible to measure this amount 
as no records of such sales are kept by the cultivators. The amount 
realised from the sale of crops is usually spent in the payment of Land 
Revenue, purchasing clothes and payment of cash wages. The follow- 
ing table shows the amount of value of crops exported from the village 
in 1930--31 : 



j Cereals. 

Pulses. 

Commercial. 

Total. 


Mds. 

Rs. 

Mds. 

Rs. 

Mds. 

Rs. 

Mds. 

Rs. 

Sold by the cultivator 


351 

157 

233 

270 

574 

647 

1,158 

Paid to the money- 
lender as interest 
on debt. 

996 

1.085 

796 


251J 


2,043i 

3,035 

Paid to absentee land- 
lord as rent. 

840 

946 

i 

356 

440 

95 

209 

1,291 

1,595 

Total crop sold. 

2,056 1 

2,382 

1309 


616i j 

1,426 

3,981i 

5,788 


Therefore the percentage of export to the total produce of the village is 
39*7%which values at 42T% of the gross value of crops produced in the 
village. We conclude that whilst there is a shortage of food grains in 
the village, the village exports nearly one half of its produce. Export 
of grains is desirable when there is a surplus of produce with the 
farmer, “but owing to the condition of the country, our ignorance, 
poverty and industrial backwardness, our export trade, especially of 
food stuff is being maintained at the expense of the health and comfort 
of the producers.” 

We should notice that the main causes of this undesirable export 
of food grains to foreign markets are absentee-landlordism, indebted- 
ness, the systems of cash payments, and the payment of rent in kind. 
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Of the 54% of total crop which is left for home consumption, a part 
has to be set aside for small sales, payment of rent in cash, payment 
of Land Revenue and seeds. This portion also includes wages, but as 
these again go to feed the population of the village we calculate that 
about 35% of the total crop produced by 77 families is used for the 
maintenance of the whole population of the village. To this must be 
added the wages earned by 37 families from landlords not residing in 
the village. This amount may be roughly estimated at 100 Mds. 

The total annual food supply of the village in 1930-31 could be, 
therefore, roughly estimated to be : 

Cereals ... ... 3600 Mds. 

Pulses ... ... 1300 Mds. 

The total minimum grain requirements of the village for 236 
males, 229 females and 132 children (infants are excluded as they are 
not given grain as food) is :* 

Cereals ... ... 4950 Mds. 

Pulses ... ... 1920 Mds. 

Thus there is a shortage of grain supply in the village. This 
shortage is made good by grains preserved from the produce of the 
previous year, purchase of crops from market, or ‘ khavti * borrowed 
from the richer landlords to be returned at 50% interest. 

Not only there is a shortage of food supply in the village ; but the 
grains left with the cultivator after sale and payment of debt and rent 
are of the coarsest variety and of poor quality. Almost the whole of the 
wheat produce is taken away by the money-lender in return of interest 
or rent. The amount of paddy and jowar left with the ciltivator for 
domestic consumption is about 60%, whilst about 85% of coarse cereals 
like kodra, nagli and banthi remain to form the daily food of the abo- 
rigines. The aborigines consume a bigger portion of wal, aradh and 
tur and lesser quantities of grams and peas which are pulses of a better 
variety. 

We shall now investigate the income or loss of peasants in their 
agricultural occupation. The following statement shows the income 
and expenditure of the cultivators of Sathvav village and the net 
income from their occupation in 1928-1929 : 


*We have considered the consumption capacity of a male to be 7/16, of a 
woman to be 5/16, and of a child to be | of the whole unit. The average annual 
capacity of the male is calculated by us to be 460 seers of cereals and 168 seers 
of pulses. 
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Income : Expenditure : 


Value of total 


crop produce. 

Rs. 

21,107 

2 

Wages 

Rs. 

1,763 

4 

Fodder 


1,303 

2 

Land Revenue ... 


941 

12 

Manure 

Income from 

9i 

335 

12 

Rent 

91 

4,154 

0 

cattle 

Jt 

554 

4 

Seeds 

if 

1,447 

0 





Manure 

a 

396 

4 





Transport 

ff 

228 

8 





Plough hire 

Si 

290 

0 





Implements 

if 

266 

12 





Cattle-feed 

ft 

2,590 

8 





Pasture-fees 

if 

33 

0 





General on cattle 
Depreciation on 

if 

128 

8 





bullocks 

( Taking the ave- 

tf 

790 

0 





rage life of a 
bullock to be 
15 yrs.) 








Interest on capital 
(@ 4% interest on 

if 

1,454 

0 





land and cattle) 
Net income 

if 

8,816 

12 

Total 

Rs. 

23,300 

4 

Total 

Rs. 

23,300 

4 


From the statement we notice that the cultivators receive only 
16% income on their toUil capital. The average annual income per 
family of cultivator comes to Rs. 90-8. As the average size of the 
household in the village is 6 persons, the average daily income per head 
of population comes to 8 pies per day or annas 4 per household. 

The conditions described before would ordinarily conclude the 
investigation of the economic life of the people ; but our study is 
incomplete if we do not consider certain important factors which 
deprive the peasant of the small fruits of his labours, and become the 
direct or indirect cause of his chronic poverty. 

The chief burden on the agriculturist is indebtedness. In many 
cases the supply of cheap grains fails before the beginning of the new 
year, so that the cultivators and the labourers are forced to seek the 
doors of the money-lender to borrow food-grains and seeds to suffice till 
the next harvest when the loan has to be returned with fifty per cent 
more grains than the quantity borrowed. The money-lender comes 
down on the cultivators at harvest time and demands his dues, taking 
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away the most he can by way of interest and rent, leaving a bare 
minimum for their subsistence. 

The total burden of indebtednes of the families residing at the 
village of Sathvav is Rs. 22,022 distributed in the village as follows : — 

Cash debt of peasant-proprietors ... ... Rs. 18,588 

Cash debt of cultivators other than peasant- 
proprietors. ... ... ... „ 2,966 

Cash debt of labourers ... ... Rs. 97 

Debt of food grains of labourers ... „ 371 „ 468 

Total Rs. 22,022 

The total number of indebted families in the village is 82 ; 48 


peasant-proprietors, 29 cultivators and 5 labourers — so that only 32% of 


the families residing in the village are free from debt, 

of which 

21% 

form the families of cultivators. 



The average debt per family is 

... Rs. 

191 

The average debt per indebted family is 

... Rs. 

286 

The per capita debt is about 

... Rs. 

35 

The debt’s multiple of Land Revenue is 


12-5 

The debt per cultivable acre of land in the village is 

... 

16-6 


The following is a detailed analysis of the total cash indebtedness 


of the village : 

Free from debt ... ... 37 

In debt : 

Below Rs. 50 ... 15 

From Rs. 51 to Rs. 100 ... ... 12 

„ Rs. 101 to Rs. 200 ... ... 12 

„ Rs. 201 to Rs. 300 ... ... 14 

„ Rs. 301 to Rs. 400 ... ... 5 

„ Rs. 401 to Rs. 500 ... ... 6 

„ Rs. 501 to Rs. 600 ... ... 2 

„ Rs. 601 to Rs. 700 ... ... 2 

„ Rs. 701 to Rs. 800 ... ... 0 

„ Rs. 801 to Rs. 900 ... ... 1 

„ Rs. 901 to Rs. 1000 ... ... 2 

„ Rs. 1001 to Rs. 1500 ... ... 2 

Above Rs. 1500 ... ... 1 

Amount not known ... ... 3 


*114 

• Two families are jointly indebted, and hence are considered as one 
family. 
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Of the unindebted families 9 are peasant-proprietors, 11 are 
cultivators and 17 are labourers. It should not be supposed that the 
absence of indebtedness is due to sound economic conditions. In most 
cases the families have no security to offer, and are therefore refused 
loans. Four of them have been lately freed from debt. 

The heaviest burden of debt is found to be on the peasant- 
proprietors. 

Debt per family of peascmt-proprietor is about Rs. 350 

Debt per family of cultivator is about Rs. 75 

Debt per family of labourer is about Rs. 5 

Whilst the labourer is not often in need of cash, and even if in 

need, he is not able to obtain it, he is very often in need of food. 
During 1928-29, 28 families had borrowed grains as “ khavti ” 

to the value of Rs. 248. 

From the above facts we gather that the more prosperous a 
family is, the greater is the burden of indebtedness. The labourer 
usually borrows small amounts, and the creditors are in most cases 
their landlords who do not always care for the repayment of the loans, 
or they secure the payment of the loan in terms of labour. The 
labourer has no credit and therefore no loans are advanced to him by 
the money-lenders. The paucity of their needs and the comfortable 
habit of forgetting their small debts also contribute to the compara- 
tively small indebtedness of the poorer classes. 

The villagers do not keep any accounts, nor have they a good 
memory to remember why a certain amount was borrowed on a 
particular day. The system of borrowing resembles a current account 
system where the cultivator borrows when he is in need of money, and 
delivers grains to the money-lender when the harvest is ready. The 
following are the chief causes of debts which have been so far incurred 
in the village in order of their importance. 

(1) Need of cash after the famine of 1900. 

(2) For marriage expenses including the payment of the bride- 
price and money necessary for the marriage ceremony and feast. 

(3) Need of cash for small purchases at the market and payment 
of tailor, cobbler, potter, blacksmith etc. 

(4) For the payment of Land Revenue. 

(5) Debt incurred due to shortage of food. 

(6) Debt accumulated for drinks taken on credit. 

(7) Borrowing of seeds at the begiiming of the agricultural season. 

(8) Money necessary for the purchase of cattle, especially 
bullocks and buffaloes. 

(9) For building houses. 
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(10) For defraying expenses on illness of members of the family 
and cattle, and buying offerings for the gods and spirits. 

(11) For paying expenses of litigation. 

We notice that the majority of debts are incurred for unproductive 
purposes, and debts are never incurred for investing money in order to 
obtain more income. It is necessity alone which drives the cultivator 
to borrow money for buying cattle, building a house or sowing seeds 
whilst the chief burden of debt is due to comparative exorbitant 
expenses on marriage, purchase of ornaments of base metals, and such 
other social and religious purposes. The original burden of debt is^ 
however, due to the famine of 1900, when people mortgaged their 
lands and ornaments in order to buy corn. The words of Darling 
appear to be true of the people of this village that “ in all agricultural 
countries it was with the hunger engendered by famine that money- 
lending began.”* The amount borrowed is usually small, \'arying from 
Rs. 100 for a marriage, Rs. 70 to 40 for a bullock, to a few annas for 
purchasing sweet-oil and salt from the market. 

Debt once incurred tends to accumulate for various reasons. The 
most important factor which contributes to tlie accumulation of debt is 
that it is inherited by the successive heirs as a legacy from the dead. 
There have been many cases in the village when land was appropriated 
by tlie money-lender as the debtor had not paid his debts before his 
death. It is at the time of the occurrence of a death, that the money- 
lender has #ie real opportunity to fulfil his much calculated wish to 
possess land. The system of keeping accounts and the method of 
counting debt is another reason why debt tends to accumulate. When a 
cultivator first borrows money an account is opened in his name in 
which loans and interest are credited to his account, and all payments 
are debited. The debtor is orally informed annually of the extent of his 
indebtedness. The perpetuation of debt is finally completed by the 
system of paying the original sum and the interest charged upon it in 
kind. The local price of grain is very low, and therefore giving the 
maximum amount of crop to the money-lender he is never able to pay 
the full amount due. To these important factors should be added the 
desire of the money-lender to keep his debtor perpetually in bondage, 
and the belief of the creditor that a good cultivator can never be free 
from debt. The money-lender takes every precaution to see that the 
money due to him is never paid up in full, and very often he makes 
gratuitous offers of loans under the cloak of most honourable intentions 
of being of service to his client. 

The impoverishment of the peasant-proprietors, caused by indebt- 
edness is further increased by the heavy burden of Land Revenue. We 
have noticed already that till the advent of the British, the aboriginal 

* Darling : Punjab Peasant in Prospa ity and Debt, p. 198. 
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cultivators paid a mere quit-rent to the State. Even where a heavier 
charge was made upon the crops, the revenue was never imposed 
without a previous consultation between the officer of the State and the 
proprietor. In the Bombay Gazetteer we are told that the Kamavis- 
dar ’* a Mamlatdar proceeds in person to the different villages, assem- 
bles the cultivators, and settles the amount of their holdings.* Up to 
1848, when Mandwi was ruled by Rajput Princes, the villages were 
farmed out for a term of years or let to the Patils on an Udhar jama- 
bandi, which was increased from time to time, or the lands were let 
out to cultivators on the Khatabandi, plough tax or crop rate systems 
and the revenue levied in kind on the Bhagabatai principle. + Since 
the Taluka came under British rule, a bighoti system was gradually 
introduced in all villages. The history of the administration of land in 
Surat District from the first British occupation up to the introduction 
of the present survey system of land when the revenue came to be 
collected direct from the cultivator, may be divided into three periods ; — 

(1) 1816-1833, when the rates previously in force were continued; 

(2) 1831-63 when the rates were from time to time raised by the 
District Officers : (3) 1863-76 when under the working of a special 
survey department, the lands of the district were remeasured and 
fresh rates of assessment introduced, t 

The settlement of Mandwi was the last undertaken by the Gujarat 
Revenue Survey Department in 1873. The original settlement was 
introduced experimentally for one year in 1871-72, and subsequently 
guaranteed by Government Resolution No 6507, dated the 29th 
November 1873, for the full period of 30 years. § 

The following is a brief survey of the amount of assessment in the 
Mandwi Taluka since 1852 : 


1851-52 

Rs. 79,188 

1861-62 

„ 94,962 

1870-71 

„ 1,28,396 

By First Settlement survey (1873) 

„ 1,51,062 

By Second Revision Settlement 
Survey (1904) 

„ 1,63,662 

1924-25 

„ 2,06,792 

1928-29 

„ 1,97,323 


From the above figures it would appear that the people must be 
continuously experiencing prosperity in agriculture, but the reverse has 

* Mr. Stubb’s letter dated 13-11-1828 quoted by. Campbell : Bombay 
Government Gazetteer, Vol. II, p. 218. 

t Original Revision Survey Settlement Report of 1872 quoted by Cole : Revi- 
sion Survey Settlement of Mandwi, 1904, p. 44. 

t Cf, Campbell : Bombay Presidency Gazetteer, Vol. II, pp. 217-18. 

§ Cole : Revision Survey Settlement Report of Mandwi, 1904. 
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been the case. In spite of arrangements under which cultivators of the 
dark races held land at especially easy rates, their condition in 1850 
would seem to have been wretched in the extreme. The landholder of 
this class was at that time described as “ a prey to the money-lender, 
who eats the hard earned profits of his labour. The very seed he sows 
is often not his own, and the rates of interest he has to pay leave him 
with only a bare subsistence of the coarsest grain.’"'^' Whether an 
increase in the land revenue has been justified in later years can be 
judged by the economic condition of the people as it is at the present 
day. The cultivation of the aboriginal is poor, his indebtedness is 
heavy, and there is considerable loss in the occupation of agriculture, 
and therefore the increase in land revenue must have been based on 
miscalculation or wrong estimation of the real condition of the people. 
The Settlement Officer, wdien recommending an increase in land reve- 
nue, usually forwards the following arguments in suggesting an increase : 

(1) Rise in the value of land as evidenced by sums paid for 
occupancy rights and rent. 

(2) Rise in the prices of staple products, or rise or fall in the 
purchasing power of money, 

(3) Increase in the number of ploughs, bullocks, carts, number of 
built or tiled houses. 

(4) Improvement in facilities for transport, building of new roads, 
construction of railw ay, and advent of motor transport. 

(5) Decrease in the number of notices to pay land revenue. 

(6) Regularity and amount of rainfiill. 

Thus the standard adopted for testing the prosperity of the people 
is (juite erroneous, and the increase can in no way be justified for the 
following reasons : — 

(1) Rise in the value of land as evidenced by sums paid for occu- 
pancy rights may only be due to competition or the enterprising nature 
of individual peasants; and tlie rise in the rental value of land may be 
due to an increase in the available supply of landless cultivators. 

(2) The aboriginal cultivators rarely profit by the rise and fall 
of prices as they produce very little for export, and the benefit, if any, 
is enjoyed by the money-lender. Cash transactions are rare, and hence 
the rise or fall in the purchasing power of money does not affect much 
the aboriginal cultivator. 

(3) If necessities like ploughs, bullocks and carts are to be taken 
as signs of the prosperity of the peasant, and if increase of land revenue 
should be based on such factors, then it amounts to virtual taxation of 
the productive investment of capital by the peasant, which is never the 

* Cole quotes a letter of A. F. Bellassis, the First Assistant Cdlector of Surat, 
No. 42, dated 16-10-1850. 
u 
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object of land revenue. To tax the people because they wish to live in 
decent houses, is to prevent the rise in the present miserable standard 
of life of the people. 

(4) A mere improvement in transport may only be due to the 
urban population attempting to invest its capital in rural areas. 
Better transport is of no use to the people unless they are able to make 
use of it and unless there is sufficient demand and supply of produce for 
distant markets. In most cases, at present, motor transport and better 
roads are only of service to the money-lenders who collect the grains of 
the people. 

(5) It is unjust, if not strange, that peoi)le should be taxed for 
somehow managing to pay their land revenue dues to the Government 
when they are due. In most cases the money is borrowed and paid on 
account of the fear of attachment of land, cattle and moveable 
properties which will leave tlie peasant destitute and homeless, 

(6) That people should pay more land revenue because there is 
sufficient rain, would almost amount to saying that they should wel- 
come famine. 

That the revenue assessed is heavy can be more definitely judged 
from the following ; 

The average burden of land revenue per landed proprietor is Rs. 21*8 
„ „ „ per family residing in 

the village is ...» 16-5 

,, » » per plough is ... „ 15-5 

Incidence of land revenue per head of population in the 

village is Rs. 2-9, whilst the average annual income is ... „ 26*0 

The above figures are too eloquent for any criticism. The 
burden of revenue is too heavy for the gradually impoverished peasant 
to bear. A large amount of the money paid as land revenue is bor- 
rowed from the money-lender and hence the Land Revenue charge will 
include the 12^% compound interest together with the evil consequences 
of indebtedness detailed before. The net results of the heavy burden 
of land revenue upon the people is a heavy decrease in the income of all 
classes of people, for the burden of Land Revenue is distributed by the 
peasant-proprietors and the absentee-landlords indirectly between the 
tenants and labourers also. The maximum burden of land revenue, 
however, is felt by the most important members of the agricultural 
community, viz., the small peasant-proprietors. 

We shall now briefly put forward the statistics available with us 
to present a complete and compact picture of the economic conditions 
of the people. The economic conditions are measured by the income 
and expenditure of the people, indebtedness being merely the conse- 
quence of an excess of the latter over the former. 
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So far as the income of the people is concerned, land, labour and 
cattle are the principal sources of income. We have divided the 
income from labour under two heads, the income from skilled labour, 
and the income from unskilled labour. The receipts of skilled labour 
are usually from spinning, weaving, mat-making, broom-making etc. 

As regards the expenditure side, the items in order of importance 
are cost of living, interest, expenses on occupation and land revenue. 

There are 115 families in the village and four other persons living 
in the Gandhi Ashram. We have rejected from our investigation the 
information obtained from three families, and from the inmates of the 
Ashram as a consideration of these w’ould have prejudiced the 
correctness of our conclusions. 


The following figures show the annual income and expenditure of 
the 112 families comprising 618 individuals : — 


Income. 

Amount in 

1 Rupees. 

Percentage of each 
to the total income 
of the village. 

Income from land 

11,379 

69-3 

Income from cattle 

900 

5-5 

Income from labour 

3,038 

184 

Income from spinning and weaving ... 
Income from other subsidiary occupa- 

206 

1'2 

tions 

917* 

5*6 

1 

16.440 

100 


Expenditure. 

Amount in 
Rupees. 

Percentage of each 
to total expenditure. 

Cost of living 

13,010 

68*7 

Expenses on repairs of implements ... 

267 

1*5 

Land Revenue 

951 

5-0 

Interest charges 

4,163 

21-9 

Supplementary expenses 

542 

2-9 


18,933 

100 


The approximate total indebtedness of the village amounts to 
Rs. 22,022. It is obvious from the above figures that there is a deficit in 
the income of the people. A more clear view of the situation will be 
given by the following figures : 

1. The average size of a family in the village is 5*5 

2. The average annual income per family is about Rs. 146 

3. The average expenditure per family is about ... 169 

* Rs. 555 is income from a toddy booth owned by a Parsi residing at 
Sathyav, in another village. 
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4. 

The average indebtedness per family is about 

... 196 

5. 

Per capita income is about 

... 26 

6. 

Per capita expenditure is about 

... 30 

7. 

Per capita indebtedness is about 

... 35 


It is thus evident that the average family at Sathvav is barely able 
to eke out its existence. 

The poverty of the people is complete, the level of minimum 
subsistence may be well regarded as surpassed. The peasant-proprietor 
is reduced to serfdom, and his happiness is threatened by a money-lender 
whose ignorance prevents him from seeing the growing despair and 
desperation of his victims. The only help that such a people can 
expect at this critical period is from the Government of the country. The 
only relation that exists at present between the rulers and the ruled is 
the unrelenting demand for revenue. Otherwise the interest of the 
people are sadly neglected. Whilst Governments are holding conferences 
for debt moratoriums, when nations are defaulting, the poverty stricken 
peasants are left to be deprived of their all by landlords and money- 
lenders. Whilst there is a toddy booth or a liquor shop in the most 
distant villages, children have to walk for miles to attend a small hut 
in which a miserably paid teacher conducts three to four primary 
classes. Medical relief is sometimes 30 to 40 miles away from the 
villages, and three medical men attend to the needs of a popula- 
tion of about 80,000 people. Maternity aid is conspicuous by its 
absence, the village roads are in a miserable condition, the people yet 
drink water from dug water-holes whilst the cattle drink the stagnant 
waters of a tank which was repaired a decade ago. Left in ignorance, 
the people yet use the most primitive implements and cultivate coarse 
grains for their maintenance with the most primitive methods. There 
are no pastures for the cattle, there is no manure for the fields, there is 
no protection for the people from the wild boars, the monkeys, the 
money-lenders, the liquor vendors and petty officials wffio carry on their 
cruel exploitation of a weak, ignorant and defenceless people in their 
respective spheres. 

The prospects for the future are dark and grim indeed, and it is 
impossible to say from where will come their salvation at a time when 
the relations between the people and the government are strained to 
the extreme and are only maintained by the very delicate thread of 
coercion. 


B, H. Mehta 
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The Age of the Imperial Guptas. The Manindra Chandra Nandy 
Lectures, 1924, (Revised by the author in 1929-30). By the late 
Prof. A. D. TIanerji, m.a., Manindra Chandra Nandy Professor 
of Ancient Indian History and Culture, Benares Hindu University* 
Formerly, Archaeological Superintendent, Eastern Circle, Calcutta. 
Published by the Benares Hindu University, 1933. 

It has been the sad fate of the late Prof. R. D. Banerji not to be 
able to see his last works. Shortly after his death his monumental 
work on the History of Orissa saw the light of day. That was 
followed by Vol. XLVII of the Archseological Survey of India, 
Imperial Series, on The East Indian School of Mediaeval Sculpture. 
And now the University of Benares, to which he devoted the last 
energies of his already enfeebled constitution, offers to the public 
another posthumous work of that great archa^ologist, critic and 
historian. 

The volume embodies six lectures delivered at the University of 
Benares in 1924, but finally revised by the author shortly before his 
death. Dr. A. S. Altekar, his successor as Manindra Chandra Nandy 
Professor of Ancient Indian History at the Benares Hindu University, 
has carefully edited the book. 

It was not the intention of Prof. Banerji to offer a new chapter in 
Gupta political history when he delivered his first lecture. Yet there is 
no doubt that there is something new in it, if not as regards the facts 
themselves, at least as regards the exposition of these facts. The 
split up of the Gupta Empire after the death of Skanda Gupta is a fact 
well known to all the students of ancient Indian History ; but nowhere 
is this event explained so lucidly as in this first lecture of Prof. Banerji 
(pp. 5 Iff). Similarly, Prof. Banerji exposed his new views about the 
6aka king slain by Chandragupta II. He thinks that " the last great 
Ku^ana Emperor was killed in his palace of Mathura by Chandragupta 
II ” (p. 30). The editor of this book, Dr. Altekar, is of a totally 
different opinion on this point ( Cf.J. B. O. R. S., XIV. pp. 250-252 ), 
though the author does not refer to his views in this particular place. 
And indeed even if admitting that the ^ka King referred to in the Devh 
Chandragupta is the Kushan King, yet one cannot agree with our 
author’s opinion that at this time “ Mathura was still the capital of the 
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great Ku§anas ” (Ibid.). This is a statement without foundation and 
has against it the whole epigraphical evidence of the period. 

Prof, Banerji seems to be a little too harsh when passing the final 
criticism on Kumara Gupta I. Kumaragupta I ”, says he, “ the 
fourth emperor of the Gupta Dynasty, cannot be compared to his 
father and grandfather. He was probably weak in character and fond 
of a life of easy indolence. In the absence of official inscriptions of his 
reign, like the Allahabad pillar inscription of Samudragupta or the 
Bhitari pillar inscription of Skandagupta, it is extremely difficult to 
assert anything with certainty. But the general trend of events of his 
reign and the subsequent disruption of the Gupta empire in the time of 
his second son, Puragupta, indicates that he was no intrepid leader of 
men like his grandfather or a notable general like his father ” (p. 41). 
Perhaps, Prof. Banerji did not accept the authority of the Saurashtra 
folk-lore, according to which Kumara Gupta was sent by his father to 
conquer Saurashtra, and after doing so he appointed one Chakrapani as 
his viceroy of the newly conquered country and returned to his father’s 
kingdom ( Cf. Thomas, Records of the Gupta Dynasty ^ p. 15 ). A 
prince who conquered Saurashtra at the injunction of his father cannot 
be called “ weak in character, and fond of a life of easy indolence ”, 
Moreover, according to my calculations this Emperor, was the founder 
of the famous University of Nalanda ( C/, Heras, The Royal Patrons 
of the University of Nalanda^ J, B. O. R. S., XIV, pp. 1-7 ). In 
general, the reign of Kumara Gupta seems to have been as glorious as 
that of his father, if only the last years of his rule are excepted, when 
on account of the Pluna invasion and of the victory of the Hunic 
Lords over the Gupta army, the fortunes ol his family commenced 
falling, to use the words of the Bhitari inscription of Skanda Gupta. 

Strange to say Skanda Gupta, who is referred to in the Saurashtra 
folk-lore as a king of weak intellect ” (C/. Thomas, op, et loc. cit.) is 
praised to the skies by our author. “Of our progenitors”, says he in a 
panegyrical tone, “whom we ought to have remembered with gratitude, 
but whom centuries of Musalman {sic) oppression, rapine and destruc- 
tion of records have caused us to forget, the emperor Skandgupta 
stands in the foremost rank. When the great Magadhan nation forgot 
its glorious past, its sacred duty of defending the gods and Brahmanas, 
women and children, the weak and the helpless and above all the 
defence of the mother-land, he alone remembered it, tried his best to 
maintain the glorious record of his ancestors from being tarnished and 
the rich and fertile plains of the Indus and Ganges from being trampled 
under the feet of countless hordes of barbarian Huns. He was the 
last great hero of Maghada who realised that it was his duty to defend 
the gates of India with the last drop of his life blood. He spent his 
whole life in the performance of this noble task and at the end of it 
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sacrificed himself cheerfully in the performance of this sacred duty,” 
(p. 42.) Our idea of Skanda Gupta is just the opposite. Certainly he 
seems in the beginning of his reign to have defeated the Hunas and to 
have “established again the ruined fortunes of (his) lineage’’, as the 
Bhitari inscription tells us (Fleet, Gupta Inscription, pp. 55-56) ; but 
he was defeated by them finally, as the increasing power of Toramana 
evidently shows and our author himself admits (p. 52). He moreover 
seems to have lost Saurashtra. Banerji blames Kumara Gupta on 
account of the “disruption of the Gupta Empire in the time of his 
second son Puragupta”. It would be more logical to blame Pura 
Gupta himself or at most his immediate predecessor Skanda Gupta. 
We sincerely believe that this portion of the book gives a totally 
wrong idea of the period under study. 

Equally unfounded seem to be his views about Narasiiiiha Gupta. 
He tells us that his biruda, Baladitya, “caused much misunderstanding 
among scholars” (p. 54). Evidently he refers to “the statements of 
the [sic) Yuan Chwang about the defeat of the Huna king Mihirakula 
by a confederacy of kings under the leadership of a king named 
Baladitya” (pp. 56-57). First of all it must be said that Yuan Chwang 
or Huien Tsiang does not say a word about the confederacy of kings 
headed by Baladitya. This alliance is only referred to by Smith 
[Early History of India, p. 337), Havell [Aryan Rule in India, 
p. 175), Pathak [On the Date of Kalidasa J.B. B. R. A, S., XIX, 
pp. 35—43) and others, who thus want to combine the facts mentioned 
by the Chinese pilgrim and those disclosed by the Mandasor inscription 
of YaSodharman. Hiuen Tsiang only says that Baladitya defeated 
Mihirakula (C/. Beal, Records of Western World, I, pp. 168-171). 

Moreover, the Baladitya spoken of by Hiuen-Tsiang in his account 
of the Nalanda University is undoubtedly the same king Narasiriiha 
Gupta of the Gupta coins, where he also receives the same biruda, viz,, 
Baladitya. The Chinese pilgrim gives the following relationship 
among the different kings who favoured that Buddhist University : — 

Sakraditya 

I 

Buddhagupta-raja 

Tathagata^pta-raja 

Baladitya-raja 

Vajra (Beal, op, cit,, III, p. 168). 

Now the genealogy of the Gupta kings who immediately succeeded 
Kumara Gupta I is well known to us through the inscriptions of 
Skanda Gupta and the Bhitari seal of Kumara Gupta II. It is as 
follows; — 
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Kumara Gupta I 


I I, 

Skancia Gupta Pura Gupta 

Narasiihha Gupta 

I 

Kunifira Gupta 11. 

The concordance of these two f^enealogies is very remarkable. 
Puddhagupta-raja is said by Hiuen-Tsiang to he the son of Sakraditya, 
just as Skanda Gupta is the son of Kumara Gupta 1. Tathagatagupta- 
raja is not said to be the son, but he appears as the successor of 
Buddhagupta-raja, in the account of the Chinese pilgrim ; just as Pura 
Gupta was the successor but not the son of Skanda Gupta, as he was 
his brother or half-brother. Baladitya-raja is styled the son of Tatlia- 
gatagupta-raja, if not in Hinen Tsiang's travels, at least in his life. 
( Cf. Hwui Li, Life of Hiiten-Tsiang, p. Ill); in the same way as 
Narasimha Gupta was the sor of Pura Gupta according to the Bhitari 
seal. Vajra is also said to be the son of Baladitya raja, fully agreeing 
with the Bhitari seal that makes Kumara Gupta II, the son of Nara- 
siinha Gupta. There cannot be therefore any reasonable doubt that 
Narasimha Gupta, who had the hiruda of Baladitya, is the same Bala- 
ditya-raja mentioned by Hiuen I'siang in his account of Nalanda ( Cf. 
Heras, The Royal Patrons of the University of Nulandd,J. B,0, R. S., 
XIV, pp. 1-4 ) 

Now Hiuen Tsiang mentions also one “ Baladitya-raja, king of 
Maghada in connection witli the defeat of the Iluna king Miliirakula. 
( Beal, op, cii.y I, pp. 168-170 ). Is this Baladitya-raja different from the 
king who favoured the Nalanda University with his protection, or is he 
the same person ? If we consider this question impartially we are led 
to accept the latter view, for both are given the same name, and the 
author does not hint at any duality of persons at all ; it is just the 
opposite. A characteristic note of their personality also discloses the 
same oneness. The Baladitya-raja who defeated Mihirakula is said to 
have “ profoundly honoured the law of Buddha ’* ( Beal, op. cit.^ I, 
p.l68 ); and the Baladitya-raja who favoured Nalanda is described as a 
Buddhist pious devotee. “ The King then was affected by a profound 
faith, he gave up his country and became a recluse ( Ihid,^ II, p. 169) 

But the main objection against the identification of the Baladitya 
who defeated Mihirakula with Narasimha Gupta is, according to 
Banerji, chronological, ( pp. 55-57 ). From the Sarnath inscription of 
Kumara Gupta II we learn that he was already reigning in 473-4 A.D. 
(A.S. o/. I Report, 1914-15, II, p. 124). Now YaSodharman, who 
also defeated Mihirakula according to the Mandasor inscription, which 
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is not dated ( Fleet, Gupta Inscriptions^ p. 148 ), is said in another 
dated inscription to be reigning in 532 A. D. ( Ibid,, p. 152 ). It seems 
therefore, impossible that the I Inna king would have been defeated by 
Yasodharman round 532 A. D. and by Narasimha Gupta Baladitya be- 
fore 473-4 A. D., i, e,, more than 50 years earlier. Such a difficulty 
increases in the present writer’s opinion, for according to him, Mihira- 
kula was first defeated by Yasodharm and then ultimately by Nara- 
simha Gupta Baladitya ( Cf. Ileras, The Final Defeat of Mihirakula, 
/. H. Q., Ill, pp. 8-9). 

First of all we must say that Hiuen Tsiang must not be believed 
as regards the chronology of Baladitya, when he placed this king 
some centuries before his time (Beal, op. cit, p. 167). Many facts, 
which come to us through tradition only, are evidently wrong in 
chronology. When figures are transmitted by oral tradition, they may 
be easily changed and exaggerated. This undoubtedly happened in 
the present case. 

Now as regards the inscriptions of Yasodharman, that which 
records the defeat of Mihirakula is not dated. The dated inscription 
repays a careful study. First of all this inscription is later than the 
first, for the second epigraph describes Yasodharman “plunged into the 
army of his enemies, as if into a grove of thornapple-trees, having 
bent down the reputations of heroes like the tender creepers of trees ”, 
and even refers to the w^ounds received on the battlefield ( Fleet, op, 
cit,, p. 155 ). All these are allusions to the battles and victories 
mentioned in the first inscription. 

Moreover it is strange that in this second inscription two kings 
are mentioned, first Yasodharman and then Vishnu vardhana, of whom 
neither seems to be subject to the other, for both are practically given 
the same titles. Yasodharman is called while Vishnuvardhana is 

said to be ( Ibid., p. 153 ). They seem to be on an equal 

footing, the first and the second In point of fact 

Vishnuvardhana is called rajadhiraja-parumesvara in the same 
inscription ( vv. 6 and 7 ), a dignity which cannot be combined wdth 
subordination to another king. Yffisodharman and Vishnuvardhana 
therefore seem to be t\vo kings of the same dynasty, the second being 
the successor of the first, perhaps father and son. If that is so the 
eulogy of Yasodharman in this inscription is posthumous, a thing that 
cannot be detected in the verb. 

Dr. Flcernle has explained that the King Siladitya of Mo-la-po 
( Malwa), who lived 60 years before Hiuen-Tsiang toured India was 
the son of Yasodharman (J. R, A, S., 1903, p. 553); this parentage 
has been accepted by several scholars ( Cf. IMookerji, Harsha, pp. 
59—60). Even accepting this relationship, it may well be said that 
Vish^iuvardhana might be the son of Yasodharman, for the 

V 


name 



370 


JOURNAL OF THE UNIVERSITy OF BOMBAV 


^iladitya seems to be more a mere biruda tlian a real name. The 
same Hiuen Tsiang always calls Harsha by his biruda of ^iladitya. 
The Rdjatarangini seems to confirm our views when calling the father 
of ^iladitya, Vikramaditya ( Stein, Rdjatarangim, I, pp. 98, v., 330 ), 
a name which is also mentioned by Hiuen Tsiang ( lieal, op, cit., I, 
p.l06 ). Thus Hiuen Tsiang and Kalhana give the birudas of these two 
rulers, while the Mandasor inscription records their real names. 

Now if the inscription under study is not of the time of 
Yasodharman but of the time of his son Vishnu vardhana, the year 
532-3 A. D. must fall within the reign of the son. In that case there 
will be no difficulty in stating that the father could defeat the I Innas 
about 50 years before, /,e., during the reign of the Gupta King 
Narasimha Gupta Baladitya. 

This King, as Prof. Panerji has noted, had a very short reign. 
“Puragupta must have died about ‘168-69 A. D.’' (p. 54) and his son 
Kumara Gupta II was already on the throne in 473-74 A.D., according 
to the Sarnath inscription mentioned above. Accordingly tlie reign of 
Narasiiiiha Gupta lasted at most 6 years. It might have been tliat 
when ascending the throne “ he heard of the cruel persecution and 
atrocities of Mihirakula”. Consequently since he “profoundly honoured 
the law of Buddha ”, he strictly guarded the frontiers of his kingdom 
and refused to pay tribute”. Meamvhile Mihirakula’s army had been 
routed by Yasodharman. When the Iluna king heard of the hostile 
attitude of Bahiditya, he raised “an army to punish his rebellion ” 

( Beal, op. ciV,, p. 168). The invasion of the Gupta Empire by the 
Huna army, the flight of Baladitya and the casual defeat of Mihirakula 
may have taken place in less than one year. After the victory and his 
dealings with Mihirid^ula, Baladitya miglit have commenced the 
saiirgharama which he built at Nalanda ( Beal, op, cit., II. p. 173) and 
the vihdra erected also by him at the same place ( Ibid., p. 173 ; H. I , 
p. 45, vv. 4-6 ). After tlie consecration of the saiigharama he “ was 
affected by a profound faith, he gave up his country and became a 
recluse ” { Beal. op. cit., p. 169 ). This might be the reason of his 
short reign, during which all these events may easily be located. 

The lectures of Prof. Banerji are sometimes too rhetorical, as if 
he were forgetting that he is lecturing on a historical subject. For 
instance the description of the Huna invasion seems to be a little over- 
done for the sake of oratorical effect. ( pp. 47-48 ). It is also striking 
that our author does not say anything about the University of Nalanda 
that was born and grew under the Gupta monarchs. 

The best portion of the work is undoubtedly that dealing with 
architecture and plastic art, in which subjects the late professor was 
such a great scholar. It is a matter of gratification to see the different 
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schools of Gupta art finally classified ( pp. 175ff. ) and the renaissance 
art of southern India happily excluded from under the denomination of 
Gupta (p. 182). The collection of plates at the end of the book is 
extremely interesting and extraordinarily helpful to the reader. One 
regrets not to find an index at the end of the book. We wish this 
publication a great success. 

H. Heras, S. J. 


RtfC^rr — The Maratha Expeditions in the North, 
( 1720-1740) by Mr. V. M. Digue, M. A., Published under the 
auspices of the Bharat Itihas Samshodhak Mandal, Poona. Pages 
80 derny-8vo. Price Re 1 . 

Mr. Dighe was one of the colleagues chosen by Mr. G. S. Sardesai 
in his w'ork of selecting for publication important documents from the 
Peshava-Daftar in the Commissioner’s office, Poona, and the brochure 
under review is the result of the notes which Mr. Dighe then made for 
his personal use. There are about 30 volumes of original documents 
published by Mr. Sardesai and it is necessary to use this material for 
presenting a connected account of the times of Peshawas, Mr. Dighe’s 
effort is one in that direction. For the first time perhaps it is possi- 
ble for the lay readers to read an account of this glorious period of 
Maratha history, based on documents. It was in this period that the 
Marathas appeared to be establishing themselves as the suzerain power 
in India, but later developments brought about their fall almost as 
rapidly as their rise and it is one of the most interesting and the instruc- 
tive study for a historian to discover the seeds of success and failure in 
the policy of Bajirao I and assess it at its proper ^ alue. 

Besides giving an authenticated account of the expeditions of 
Bajirao and his lieutenants in Gujarat, Malva and P>undelkhand, the 
author of the brochure also discusses their effects on the Emperor’s 
advisers at Delhi, the Marathas in the Deccan and the Nizam at 
Hyderabad. He admires Bajirao’s initiative, courage and foresight 
and admits that his successes in the North defeated the machinations 
of his rivals at home and gave new hopes and new ideals to the Mara- 
thas. But he says Bajirao can never find a place in the front rank of 
generals and politicians. He took the fullest advantage of the favour- 
able circumstances about him but he could not mould the circumstances 
to his ends. Mr, Dighe appears to think that Bajirao was no match 
in diplomacy to the Nizam and that he made a grave mistake in 
wasting his energies in striking at Dehli, ignoring the rise of a power- 
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ful enemy nearer home. Mr. Dighe is probably right in his conclu- 
sions, yet one must not forget that the result of the battle of Panipat 
in 1761 created an unforeseen factor and that factor more than the 
mistakes of Bajirao decided the fate of the Maratha power in India. 

These discussions however come in only incidentally and it is 
obviously not the object of the writer to express a definite opinion on 
this question, to do which one must have at one’s disposal much more 
material than is presented in this little book. Mr. Dighe calls this 
brochure Part 1 and when his Part II is out it will perhaps enable the 
historian to obtain a better perspective of the period. 

M. R. P. 


Gold. A reprint of the Special Number of The Times (London), June 

20th, 1933. (pp. xii+238 ) 6s. 

The attitude of the average Englishman towards that great institu- 
tion, The TimeSt is expressed in the (luestion, “I wonder what The 
Times has to say about it”. More facetiously perhaps, but equally 
effectively, it is sometimes crystallised in the outburst, “By George, I’ll 
write to The Times about it”. 

This great paper exercises a very decisive influence over the 
thought of the people of England. Any opinion voiced by the oracle, 
any publication issued from its press, carries with it a hall-mark — or 
shall I say, the Fleet-Street Stamp of truth, respectability and sanity. 

Unfortunately, the temptation to yield to popular demand has 
betrayed The Times into an action which will not maintain, let alone 
enhance, its glory as the purveyor of sound common sense at all times 
and in all emergencies. Articles which in a supplement satisfy reason- 
ably the requirements of authoritative exposition, fail to come up to 
the standard of a book that ostensibly enshrines wisdom and intelli- 
gence on a particular problem. In other words, while the articles are 
spendidly written for a free supplement of a daily issue, they fall short 
of worthiness for collection and publication in book form. 

To students of Economics particularly, the book is a disappoint- 
ment. Only four articles merit any attention, and three of these bear 
on the same aspect of the problem of gold, its use as national currency 
for facilitating international trading. And what is worse, neither Prof. 
Gregory nor Prof. Robbins nor Mr. Withers enlightens us as to the 
solution of the present impasse. It appears as though each found his 
cue in the painfully pregnant but almost platitudinous words of Prof. 
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Robbins (p. 43) . . it is much more important to be correct than it 

is to be original.’* And so they are courteously correct and dis- 
appointingly unprophetic ! 

It is, of course, obvious that a criticism of individual essays cannot 
be undertaken, but it may be advisable to state that the first is an 
admirable one, gathering as it does all the threads that run through the 
volume. Sir Henry’s figures in the next article are illuminating, and 
though one may not always agree with the conclusions he draws, he 
summarises, very pointedly, the present position with regard to gold. 
Says he (p. 19) . . the review clearly indicates that there is some- 

thing radically wrong with the working of the old gold standard. In 
spite of an adequate indeed an abundant supply of monetary gold 
( which should have been sufficient to keep the value stable ) the 
standard broke down mainly through the rapid increase in the purchas- 
ing power of the metal”. 

Pray, what is the new gold standard ? And do the figures prove 
that there has been a sufficiency of monetary gold ? Gold production 
has not only maintained its former rate of annual increase but has 
responded generously to the invitation of higher prices. But the 
present economic disturbance is caused by an even faster increase in 
the habit of saving in the sense of hoarding. The world seems to 
have forgotten the spendthrift’s excuse : ‘ the coin is made circular so 
that it may circulate !’ And the Bankers have conveniently forgotten 
the rules of the game — to allow the infiux of gold its natural 
reactions. 

The gold standard is not responsible for the over- valuation of the 
metal. It is the absence of it and the conscciuent desire to possess 
ample reserves for its re-introduction that has led to a mad and 
senseless and pathetic scramble for gold. One sees in it the same 
fatuity as in the craze for artificially depreciated currencies. Both 
bear within themselves the seeds of self-destruction. Gold is not only 
and not so much a store of value as a medium for international 
settlement ; its primary function in normal equilibrium is to lubricate 
the wheels of international exchange. When it degenerates into a 
mere hoard, a store of wealth, it fails to act as a standard. Strangely 
enough. Sir Henry’s economic acumen leads him to the same analysis. 

The world has so long been treated to lamentations on the 
hoarding tendencies of the East, ( that step-child of Fortune ! ) that it 
may have been useful, and certainly would be in keeping with the 
desire to bestow “ shocks ”, on the old, particularly, to stress the 
disgorging of gold that has taken place. The psychologists, who have 
so long believed that human nature is the same all over the world, will 
rejoice in the phenomenon of th^ Westerner displaying the same 
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barbaric greed and subscribing to the same superstition which 
politicians and economists ascribed solely to the Easterner, 

As ever an ingenious and almost ingenuous piece of specious 
reasoning as found in text books on logic is given us by Mr. G. St. J. 
Orde Browne who is hard put to it to justify unequal wages for equal 
work. Says he ( p. 153 ), This standard, naturally, results in a 
measure of colour distinction. Trade union rules uphold this and 
friction sometimes arises in consequence. These however should not 
be condemned without consideration, since there is, in addition to any 
question of colour, the problem of the standard of living. The native 
has, as a rule, far fewer requirements and he lives in much more 
primitive conditions ; the European therefore resents any attempts to 
displace him by a low^er paid w^orker whose employment would lead to 
a general debasement of the wdiole mode of life of the mining 
community **. Here, \ve have a classic instance of those many what- 
can-be-done-about-it situations, of the helplessness so characteristic of 
a hard-up unsympathetic government or a pitilessly self-complacent 
world. Further comment is hardly necessary. 

The article on the Bank of England is a brilliant piece of work, 
as beautiful as the style and expressive of the thought and tradition as 
the wonderful edifice it describes, and the essay by Mr. Watson, though 
hardly a study in sociology, is in vivid contrast to the mythically heroic 
tales of the “ Pioneers of the Golden West Certainly, it gives one 
those ** occasional shocks of surprise ” w^hich the first article leads one 
to await with delightful suspense. 

This is one of the pleasant shocks, for disillusionment is other- 
wise hardly pleasurable. The other is the refreshing absence of Mr. 
Keynes among the contributors : too long have we l>een subjected to the 
sneers and devastating criticisms of this great economist. A third is the 
extremely engrossing article on “ Revised Trade Cycles Chart'* by Mr. 
Donald K. Kitchin, who draws rather unorthodox conclusions from 
statistics, so carefully compiled by his father, Mr. Joseph Kitchin 
whose untimely death cut short his valuable researches. This ‘'re- 
presents the quintessence of his work in economic statistics” and is the 
only article which merits the serious consideration of Economists, 
providing excellent, if at first slightly heavy, food for thought. 

But, for an error on p. 77 where the ratio should be, not 10 to 1, 
but 100 to 1, ( obviously a printer's error ), the book is beautifully 
brought out, as is only to be expected from The Times. Very numerous 
plates are incorporated and the print is excellent. 

If for no other reason, at least for the enterprise and the novelty, 
the publication is to be commended and many a reader will pass a 
happy two hours in its company. 


Jos. E. Casteluno 
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NEW i FORTHCOMING BOOKS | 

A STUDY OF HISTORY. By Arnold J. Toynbee. 6 vols., demy 8vo, each g 
vol, 500 pp. Vols. I'llI, 219. each. 3 vols. together, 52s. 6d. p 

An attempt to relate the whole of human history to obtain philosophical © 
principles which can be deduced from the facts. It is not itself a history but P 
a study of history, taking its material and illustrations from the whole range S 
of history, wherever the author happens to find them. The obvious com- © 
parison is with that modern classic. Sir James Frazer’s Golden Bou^, 0 
Frazer’s eleven volumes are a comparative study of the beliefs and religious g 
institutions of mankind. Mr. Toynbee’s six volumes are a comparative © 
study of the successive civilizations—the experiments in civilization— that © 
mankind has achieved. The first three volumes will be publi^ed together, g 

A PAGEANT OF ASIA. By K. J. Saunders. Demy 8vo, 448pp., 48 Illustrations. 18s. P 


This book is the story of the great ages of civilization in India, China, and 6 
Japan, and of the achievements of their artists and religious teachers. In g 
India the pageant opens with the art of Mohenjo Daro and the philosophy of © 
the Vedas ; we see the growth of Hinduism, the great figure of the Buddha, © 
the rise of the Hindu and Buddhist art which produced Sanchi, Ajanta, g 
Ellora, and the temples of the South; of Sanskrit literature, with the 8 
Mahabharata and Earmyam, and the drama of Kalidasa. We see how © 
Buddhism spread beyond India to Ceylon, to Borobudur in Java, and to P 
China and Japan; and how Hinduism reared the palaces and temples of g 
Angkor. In China we explore the civilization of a fivefold race with its © 
great teachers Confucius and Lao-tze, and its lovely art of the Han, T’ang S 
and Sung periods. In Japan we trace the growth of a nation inspired by an 
ideal of austerity and self-devotion, yet also deeply artistic, with a romantic 
literature and a drama that have inspired the West. 


NATIONAL STATES AND NATIONAL MINORITIES. By C. A. MACARTNEY 
Demy 8vo, 540 pp. 18s. 

The main theme of this book is the protection of certain specified 
national minorities by the League of Nations; but the author has not 
confined himself to a mere analysis of the present problem. He covers a 
wide field in an attempt to discover the general principles which lie at the 
basis of the conflict between national states and national minorities, to 
describe the unsuccessful attempts which have been made to solve that 
conflict, and to analyse the reasons for their failure ; and makes suggestion, 
based on the experience of certain nations, for a successful solution. The 
book is thus not merely an historical record, but a piece of constructive 
political thought. 

INDIA’S SOCIAL HERITAGE. BY L. S. S. O’Mallhty. Crown 8vo, 192 pp. 5^ @ 

A short and readable, yet comprehensive account of Indian social con- § 
ditions to-day— of the ties and duties binding an Indian to his family, his p 
village, his wife, his caste, and of the complex variations of custom and g 
surroundings and tradition which divide Hindu from Moslem, villager from © 
townsman, jungle tribesman from villager, frontier tribesman from Punjabi 0 
peasant. There is a chapter on the Caste system, and others on the 0 
Depressed Classes, Marriage, and the Purdah system. A final chapter sums R 
up the social changes that are taking place. The author served for many p 
years in India. 0 
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THE BIONOMICS, MORPHOLOGY, AND METAMOR- 
PHOSIS OF MELIPONA IRRIDIPENNIS 
By 

C. J. GEORGE, M.A., Ph.D.. D.I.C. 

Professor of Biology, Wilson College, Bombay. 

Observations on a hive. 

In February 1924, I happened to find a hive of Melipona irridi- 
pennis in a crevice on the wall of my house at Coimbatore. As no 
account of this bee was available from India, I proposed to make a study 
of it. As lopg as the hive was situated inside the wall, observation 
was impossible, and so I very much desired to have the bees trans- 
ferred to a better situation. As they build irregular combs, transferring 
them to an ordinary hive was out of the question. It occurred to me to 
try whether the bees would take to a vessel of 12" diameter if it was 
fixed to the wall in such a way as to bring the entrance of the hive 
inside the vessel. An earthen vessel was fixed on the wall and a small 
hole about in diameter was made on the lower side of the vessel 
to serve as an entrance. 

The bees were a little alarmed at this sudden alteration of the 
surroundings, but in the course of two or three days they made them- 
selves quite familiar with the additional space and were making use 
of the new entrance. But it took about eight weeks for them to be 
convinced of the reliability the new hive oflered to them. By cutting 
off a piece 3" x 3" from the earthen vessel on one side and replacing 
it with black paper pasted on the outside, a crude but very useful 
doorway for making observations was made. An electric torch light 
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had to be used for illuminating the hive, though it caused a certain 
amount of disturbance among the inhabitants. 

The first step in the conversion of the vessel into a hive was the 
construction of a tubular entrance with the sticky material made of 
wax and earth known as “ cerumen.’* This was accomplished by the 
third day. Three or four workers were invariably posted at this 
entrance as sentries. Nothing more was done till the next April. 
During the course of my usual examinations one day I noticed that a 
certain amount of wax was fixed up in the small crevices left between 
the pot and the wall. This work was done with such speed tliat 
during the course of three days the bees had begun to build the founda- 
tion of pollen combs. During the course of the succeeding week 
about two dozen pollen cells were constructed, a good number of 
which were also filled. Obviously the favourable Summer season had 
much to do with this enormous output of work. The next step was 
the construction of honey cells which were erected on the roof, 
separate from the pollen cells. The appearance of the honey cells 
was so deceptive, as not to attract my attention until their number 
grew up to about half a dozen. Soon after, the foundation of the 
brood cells was also made out in the right half of the vessel. In the 
course of a few days a huge cluster of beautiful cells was constructed 
and in some of them eggs were laid. I could not observe the queen 
at work as she would disappear from the surface of the brood cells as 
soon as I would open the hive. By the end of April a well established 
colony was inhabiting the new hive. New pollen, brood and honey 
cells were added one after another and the first set of workers hatched 
out by the last week of May. New individuals were added to the 
colony every day and by July the colony was enormously strong and 
the whole hive was filled up with brood, honey and pollen cells. 
Every time the paper door was closed after an inspection the workers 
glued it with wax. 

Towards the close of July the monsoon broke and it took an 
enormous toll of the colony. As the number of workers was reduced 
the food supply was not replenished at the same rate it was used up. 
After some time therefore there was a lull in the production of new 
brood cells. But mention should be made of the few workers hatching 
out every day. Amongst the existing brood cells of that time, there 
were a few larger than the ordinary ones and one of them was parti- 
cularly large. 

On the 17th of August, one of these big cells opened and the 
others followed the next day. It was not possible to recognize the 
newly hatched individuals from the larger cells amongst the large 
number of workers. On the 21st, while examining a few bees lying 
dead on the floor, 1 found to my surprise that there were two drones 
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amongst them. Probably the workers had killed and thrown out the 
newly hatched drones from the larger cells. The largest cell of the 
lot was possibly a queen cell and the queen was also presumably 
killed. By the second week of September, as the monsoon stopped, 
a revival of activities began and the breeding went on as vigorously 
as ever. The honey and the pollen stores which were almost used up 
during the bad season were soon replenished. But occasional spells of 
rain seriously hampered the continued progress of work in the colony. 

Then came the Winter months, December, January and February, 
Though Winter is not severe at Coimbatore, there was a slowing 
down of the activities of the bees. The glorious Summer of 1925, 
with its beautiful blossoms everywhere, followed. The little artisans 
made the best use of the season and one could hear so well the hum 
of the hive. A long stream of workers was going in to unload their 
burden of pollen and honey. On the 28th of June I removed the 
the vessel from the wall and, without disturbing the brood cells, cut 
out the honey combs, leaving only a few. These combs yielded about 
four ounces of honey, a quantity double that of an ordinary hive from 
inside a decayed tree or a wall. The young workers greedily noade 
a feast of the honey spilled while removing the combs. The wax of 
the combs was restored to the hive and the vessel was fixed in its 
original place. The hive was not disturbed for a week, and when I 
opened it next, I found that everything was in order. The honey 
which was left in the hive was either used up or devoured by the 
workers. The wax that was returned to the hive was converted into 
thin sheets and spread inside the hive. 

On August 18th 1926, I removed the whole hive as I was leaving 
Coimbatore and, on examination, found that the crevice inside the wall 
was still retained as part of the hive with brood, pollen and honey 
cells. Though almost two months had elapsed since my removal of 
the honey combs, not a single honey cell was constructed in place of 
those removed, but among the pollen combs were found twelve honey 
cells. There was only one queen, which was hiding among the brood 
cells inside the crevice on the wall and there was a drone, only a few 
hours old. It is concluded from the above observations on the hive 
that the honey season is from March to June and that this season is 
also the season for prolific breeding. This further supports my observa- 
tions in South and Western India on Apis indica that Summer is the 
only honey season. Supplies of honey from the hills also lead to the 
same conclusion. 

External morphology of the adult. 

See the Fauna of British India, Hymenoptra Vol. I., p. 563, for 
a detailed account of specific characters. The following features of 
external morphology may however be of interest. 
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The vrorker is a small dark creature of 3-4mm. in length. The 
queen is similar to the worker in its morphology but larger in size 
and pa tor in colour. The drone is but slightly larger than the worker 
and so is difficult to be distinguished from the latter. He differs from 
the queen and the worker in having twelve s^ments to the flagellum 
of the antenna, while the latter have only eleven. 

The head is round, the antenna is typically Hymenopteran with 
a scape and flagellum. The flagellum is provided with numerous 
sub-circular or oval pits with hairs which are regarded as sensory in 
function. The maxillae and the labium are folded on themselves, the 
former at the junction of the cardo and the stipes, and the latter at the 

of the ligula. The folded organ fits into a groove on the ventral 
side of the head when at rest. The folding of the maxillae and the 
labium afford full free play to the mandibles which lie above. The 
marillaft bear rudimentary 2- jointed palps. The lacinia are placed in 
close approximation to the basal portion of the stipes which is a 
well developed structure. The labial palpi are five jointed. (Vide 
Fig. VI ). 

The hind tibia is enlarged to function as the corbicula or pollen 
basket. The usual two kinds of hairs, simple and branched, occur all 
over the body. The branched ones are of use in collecting pollen. 
The hind wings interlock with the fore wings by means of five hamuli. 
(Vide Figs. II & III). 

A functional sting is absent, but the parts are present in vestiges, 
as shown by von Jhering, and they are more pronounced in the queen 
than in the worker. The 7th abdominal segment is the last visible 
one and all the segments behind it are telescoped into it. The 7th 
sternum is bifid posteriorly and if it is turned over, the concealed seg- 
ments are revealed. On either side a pair of characteristic plates 
bearing spiracles is seen inside the 7th segment. These plates have 
been shown in the honey bee to be part of the 8th tergum by Zander. 
Mesially there is a pair of plates which corresponds to the "oblong 
plates ” of the honey bee bearing distinct palps. On the inner faces 
of these are present elongated structures representing the sheath of the 
honey bee sting or the inner ovipositor lobes of other insects. The 
anterior ovipositor lobes or the lancets of the honey bee sting, are also 
present as vestigial structures. (Vide Fig. VIII). 

In the male the 9th segment bears a median aedeagus on either 
side of which is a well chitinized paramere. The gonocoxite is present 
and shows a basal cardo and a distal stipes r^ions. Melipona differs 
itam Apis in the fact that parametea are absent in the latter. (Vide 
Fig. VII). 
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Life-history and bionomics. 

Swarms are given off from the older hives usually in August or 
September in Coimbatore. This corresponds to what is obtainable 
in Apis indica. In other parts of India this may depend on the inci- 
dence of the monsoon. I have never noticed a new colony settling 
down, but I happened to observe one soon after it had occupied a 
small crevice in a wall. There were about a hundred workers, 
which were coming out and depositing small pieces of mortar at some 
short distance from the hive. 

The brood combs are constructed on pegs of wax fixed to the 
wall, and by the addition of new pegs and new cells an elaborate maze 
of brood combs is established. (Vide Fig. I). The wax is of a dark 
brown colour and very soft to the touch. A brood cell is roughly 3 J 
X 2 mm. Each cell is half filled with a mixture of honey and pollen, 
and when a thin film is formed on the surface of this viscid mass, an 
egg is laid in a perpendicular position and the cell is closed. The egg 
and the larva do not sink in the liquid and thus keep in touch with the 
air enclosed^in the cell. (Vide Fig. IV). The egg is about 1 mm. in 
length and I mm. across. It takes four or five days to hatch out. 
The newly hatched larva is 2 mm. long and is a delicate, almost trans- 
parent, creature. The full grown larva is 5 mm. long and is rather 
stout in appearance. The feeding larva is transparent yellowish 
brown in colour due to the food in the alimentary canal, while the 
pupating larva and the pupa are opaque white in colour. Before 
pupation it spins a white cocoon and the adult emerges by piercing 
this cocoon, which by that time has adhered to the waxy cell. It takes 
three to' three and a half weeks from the egg to the adult stage. The 
brood cells show slight variation in size and the newly hatched 
workers also^exhibit a corresponding variation in size. The queen cell 
is the largest and is therefore easily recognized. The drone cell is 
slightly larger than that of the worker and is difficult to distinguish 
from the larger worker cells. In a hive apparently at a time never 
more than two queen cells are constructed, but there may be as many 
as ten drone cells. 

The pollen and honey cells measure about 7 or 8 mm. in length 
and 3J to 4 mm. in thickness. They are constructed in rows fixed to 
the wall without any intervening pegs. (Vide Fig. I ). The pollen 
store varies from light bright yellow to dark brown in colour, the bees 
chiefly visiting plants with abundance of pollen, such as the Gramina- 
ceae. The honey is of pale yellow colour but a tinge of pollen gives it 
a beautiful red colour and it is almost impossible to collect this honey 
without some admixture of pollen, as honey and pollen cells are con- 
structed together# The honey hae a sweet Islightly sour taste. These 
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bees are exceedingly tame and freely enter the flower shops. They 
also visit the sweetmeat shops to collect the sugary juice present in 
some kind of sweetmeats. 

The entrance to the hive is a narrow circular hole, the wall of 
which is made of “ cerumen *’ which projects about half an inch to the 
outside. (Vide Fig. I). A few workers guard the entrance, their 
number varying according to the circumference of the entrance. The 
tubular entrance does not directly lead to the hive, but terminates in a 
round cavity from which there are two inlets, one to the broad combs 
and the other to the honey and pollen combs. This round about entry 
to the hive may serve two purposes, the prevention of direct light which 
these insects abhor always and the sudden invasion by any enemy. 
There is a network of paths under the brood cells to facilitate easy 
access to any part within the hive. This is very necessary as the 
brood cells from which adults have emerged are destroyed at once and 
new ones constructed. Very soft wax is used for making the cells but 
harder wax is used to close any crevice or to strengthen any weak spot 
in the hive. Any wax found outside is assiduously collected and de- 
posited in some part of the hive, without it ever interfering in the 
normal working of the hive. 

I have not observed any parasites or predators of these bees, but 
a species of Megachile sometimes visits the hive and snatches off some 
wax from the entrance. 

The larval anatomy. 

The mature larva is rather stout and lies bent on itself in the cell. 
The external cuticle is very thin. The narrow head segment is follow- 
ed by 13 s^ments. 

The central nervous system. — The central nervous system con- 
sists of supra-oesophageal ganglia or brain, situated in the posterior 
region of the head, and a double ventral nerve cord of 11 distinct 
ganglia situated in the first eleven segments of the body. The last 
two segments have no ganglia but are innervated by nerves from the 
eleventh. In section a ganglion exhibits an internal medullary region 
and an external region of ganglion cells and the whole is covered by a 
thin enveloping membrane, (Vide Fig. IX). 

The digestive system. — The buccal cavity opens into a short 
pharynx which is connected to the midgut by a narrow oesophagus. 
The hindgut lies bent on itself below the midgut, its anterior end being 
in contact with the posterior end of the midgut. There are four thick 
malpighian tubules which take their origin from the hindgut at its 
junction with the midgut. 

The silk glands. — ^There is a pair of silk glands situated ventral 
to and on either side of the alimentary canali extending posteriorly to 
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the 8th abdominal segment. The two glands unite in the region of the 
suboesophageal ganglia and passing below these open on the lower lip. 
The duct of the glands opens between two dorso-ventrally flattened 
spiny processes which appear like a pair of forceps in longitudinal 
sections. The gland shows a layer of large epithelial cells and a cen- 
tral canal running through the whole length. (Vide Fig. IX). 

The respiratory system . — There are ten pairs of spiracles, two 
thoracic on the meso- and meta-thorax, and eight abdominal on the 
first eight abdominal segments. The spiracular opening leads to an 
atrium which narrows at its proximal end and opens into a short 
trachea. The short trachea takes a ventral transverse course and 
opens into a longitudinal main trunk. The two main trunks are 
connected anteriorily and posteriorly by transverse trunks. At the 
junction of the spiracular tracheal branch and the main trunk, smaller 
tracheal branches are given off. 

The vascular system . — The hemocoele is mostly occupied by the 
fat body. The fat body consists of round or hexagonal cells very 
closely packed together. Each cell has a central nucleus and a clear 
cytoplasm showing a number of vacuoles. Imbedded in the fat body 
are a few oenocytes which in sections appear in all sorts of shapes 
varying from triangular to circular. 

The gonads . — Lying dorsally in the worker is a pair of ovaries in 
the 5th abdominal segment. Anteriorly the enveloping layer of the 
ovaries is continued as a narrow strand which extends upto the 4th 
abdominal segment. The male gonads have not been studied. 
Metamorphosis. 

1. The imaginal buds . — In the mature larva there are in the 
head imaginal buds representing the antennae, compound eyes, 
mandibles, maxillae and labium. In the thorax there are three pairs 
representing the legs, and two pairs foreshadowing the wings. There 
are also thickenings of the hypodermis in segments 8 and 9 represent- 
ing the gonapophyses in the worker larva. The hypodermis of 
segment 7 also shows a slight thickening on the ventral side. (Vide 
Fig. IX). 

2. The nervous system . — It has already been stated that in the 
mature larva there are 1 1 ganglia on the ventral nerve cord, 3 in the 
thoracic and 8 in the first eight abdominal segments. According to 
Nelson there are 1 1 ganglia in the abdomen in the embryo of the honey 
bee in the early stages and in the later stages the 9th, 10th and 
11th unite and come to lie in the 9th abdominal segment. During the 
early larval life the terminal ganglion unites with the preceding one 
and lies in segment 8. Thus the larval nervous system is derived. 
The number of ganglia in the mature Melipona larva agrees with that 
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of the honey bee and presumably therefore the last ganglion in the 
8th abdominal segment is a compound one representing segments 
8, 9, 10, and 11. During the early stages of metamorphosis, which is 
soon after defaecation, the 1st abdominal ganglion moves forward and 
fuses with the metathoracic one. During a later stage when the limbs 
and the mouth- parts are about to unfold from the imaginal buds, 
the 2nd abdominal ganglion is seen about to fuse with the one in front. 
At this stage the penultimate abdominal ganglion, the 7th, fuses with 
the preceding one and comes to lie in segment 6. During the pupal 
stage, the compound ganglion of the metathorax and the mesothoracic 
ganglion fuse together. Thus in the adult there are 2 thoracic and 5 
abdominal ganglia. The fusion of the ganglia takes place by the 
gradual absorption of the intervening cord. The 1st thoracic ganglion 
is situated in the prothorax and innervates that segment. The 2nd 
thoracic ganglion is situated between the meso- and meta-thorax and 
innervates these two segments, and also the 1st and 2nd abdominal 
segments. The first free abdominal ganglion ( i.e. the true 3rd ) 
though situated in the 2nd abdominal segment, properly belongs to the 
3rd abdominal segment and therefore innervates that segment. The 
2nd and 3rd abdominal ganglia situated in abdominal segments 3 and 4 
respectively innervate segments 4 and 5. The 4th abdominal ganglion 
is formed of the true 6th and 7th and is situated in segment 6 and 
innervates segment 6 and 7. The last ganglion is situated in segment 
7 and innervates segments 8, 9 and 10. Snodgrass in the ** Anatomy 
and Physiology of the Honey Bee states on p. 293 that in the 
adult honey bee the penultimate ganglion is formed by the fusion of 
the true 6th and 7th ganglia. This is true of Melipona as well as 
Apis indica. But he fails to reconcile the adult anatomy with the 
changes taking place during metamorphosis. According to him ( vide 
p. 273 ) the penultimate ganglion of the adult bee lies in the 6th 
segment of the abdomen and innervates that segment. Specimens of 
Apis dorsata and indica were dissected to see if the above statement 
was correct. It was found that the 6th abdominal ganglion gave rise 
to two pairs of nerves, as might be expected from its composite 
nature, of which one pair innervated the 6th segment and the posterior 
pair the 7th segment. ( vide Figs IX and X ). Snodgrass* description 
on p. 273 is therefore obviously incorrect. His figure however is 
correct. 

3. The digestive system . — At the beginning of pupation the 
posterior region of the midgut, where it is pressed against the hindgut, 
breaks down and the faecal matter stored up in the midgut is passed 
to the outside. The malpighian tubules which in the larva do not 
possess any opening at all, also come to open and empty their contents 
into the gut. As a natural consequence the gut and the malpighian 
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tubules shrink. Histolysis of the epithelium of the gut soon follows 
and this results in its eventual absorption. A layer of new epithelium, 
which was already growing around the old one, takes its place. The 
fore- and hind-guts also undergo the same process of degeneration and 
regeneration. The foregut soon after widens out and its epithelium 
becomes developed into a layer of deep columnar cells. Where the 
foregut meets the midgut the former enlarges into a structure which 
gradually develops into the so-called “ honey stomach The malpig- 
hian tubules of the larva degenerate and disappear entirely. With 
the degeneration of the larval tubules, inmginal tubules are budded off 
fromi. the regeneration area of the hindgut. The hindgut which was 
a bent tube lying beneath the midgut in the larva, becomes a straight 
tube during the early stages of metamorphosis. The anus which 
was situated at the posterior extremity of the long axis of the body 
in the larva, has now come to lie on the ventral side. During the late 
pupal life the hindgut wudens out at its posterior region and this 
ultimately develops the rectum with its elaborate system of glands. 

4. The silk fflands , — The silk glands undergo complete histolysis 
and disappear entirely. 

5. The Jai body . — The larval fat body cells show a central 
nucleus and a vacuolated cytoplasm when stained with Mallory's 
Triple Stain. I^ut the fat body of the pupating larva when stained 
with the same stain shows a number of globular bodies in the cyto- 
plasm, some stained red, some reddish blue and others light blue. 
'I'hese bodies according to Berlese and others, are albuminoids occurring 
in different stages of elaboration. The fat body cells soon lose their 
cell membrane and these globules are thrown out into the blood. 
Sections of pupae show that most of the fat has been used up during 
metamorphosis, there being only a few cells and globular bodies left 
floating in the blood. The oenocytes embedded in the fat body are 
liberated when the latter breaks up. They assume more or less a 
globular form and eventually seem to undergo degeneration. There is 
considerable difference of opinion regarding the fate of the larval 
oenocytes. According to Koschevnikov (1900) and Weisenberg (1907) 
the iinaginal oenocytes arise from the hypodermis during the pupal 
stage, most of the larval ones degenerating entirely. Perez (1903) 
however states that Koschevnikov’s observation is erroneous. In 
Melipona a large number of small oenocytes are seen near the hypo- 
dermis during the early pupal stage, and these differ considerably in 
size and staining qualities from the larval oenocytes. There is every 
reason to suppose that these are the newly formed cells which persist 
in the adult as iinaginal oenocytes. Thus my observations support 
those of Koschevnikov. 

Mention should be made of another set of cells which make their 
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appearance during the pupal stage. They are completely absent in 
the larva and they make their appearance during the prepupal period, 
and are limited to the abdominal region. These modified fat cells are 
characterized by their large size, being visible to the naked eye as 
dark bodies amidst the fat cody in the pupating larva. There is a 
central nucleus with a granular cytoplasm and a thick cell membrane. 
The cytoplasm does not absorb any stain. 

Many workers seem to have noted these cells but apparently have 
regarded them as oenocytes. Karawaiew (1898) describes in Lasius 
a set of large phagocytes and his description of these cells fits in very 
well with the cells described above. I have not been able to observe 
any phagocytic tendency in these cells which I have described. They 
show certain inclusions in the cytoplasm which appear to be excretory 
products. In the adult they become crowded to the posterior region 
of the abdomen and finally seem to disintegrate. Their cytoplasm 
shows also a general resemblance to that of nephrocytes, and I have 
therefore preferred to call them pronephrocytes. ( Vide Fig. IX ). 

6. The female efferent genital system , — It has been said above 
that the oviducts terminate on the ventral side of the 7th abdominal 
segment in the larva. During the early stages of metamorphosis three 
ventral hypodermal thickenings which ultimately result in three 
invaginations develop. The first of these is from the anterior region 
of segment 8, and is the vaginal invagination. Such an invagination 
has been noted by Nel in Locustana in the same situation. Morpho- 
logically therefore it is homologous to the invagination in Orthoptera 
and Homoptera. This invagination as it grows forward becomes dorso- 
ventrally flattened anteriorly. Later on its dorsal and ventral walls 
meet and fuse along the median line at the anterior half. This results 
in the formation of two ducts at that region. These two ducts meet 
the oviducts of their respective sides and during the later pupal stage 
fuse with them. Thus the female efferent system is established. 

Meanwhile the second and third invaginations also elongate, 
the latter showing more pronounced growth than the former. The 
former takes its origin from the median ventral side of the 8th segment 
behind the rudiments of the anterior ovipositor lobes. At its posterior 
extremity it opens into a groove which later on extends anteriorly and 
posteriorly till it meets the other two invaginations. The second inva- 
gination is that of the spermatheca. As pupation proceeds the hypo- 
dermis intervening between the first and second invaginations shrink in 
such a way as to approximate the two invaginations. At the same 
time the ventral wall of the vaginal lip grows posteriorly thereby shift- 
ing the vaginal opening backwards. As a result of these changes the 
spermathecal invagination not only becomes confluent with the vagina 
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but cx)mes to lie on the dorsal side of the vagina. This is the condition 
in which it is found in the adult. 

The third invagination takes its origin between the rudiments of 
the ovipositor lobes and elongates anteriorly until it occupies an oblique 
position in the body cavity. A short distance from its opening it 
widens out into a sac, though at the anteriormost region the lumen is 
narrow. This is the rudiment of the acid gland. The wider region 
develops into the reservoir of the gland. (Vide Fig. XI). In the 
worker the efferent system occurs in a less developed condition than in 
the queen. 

Snodgrass figures and describes the vagina as opening at the 
anterior region of the 8th segment and anterior to the anterior oviposi- 
tor lobes in the pupa. Seurat also places the vaginal opening at the 
anterior region of the 8th segment. Tiegs places it further back bet- 
ween the first and second pair of appendages, /. between segments 8 
and 9. In the adult Hymenoptera the vagina opens in the situation 
described by Tiegs. The above described mode of formation of the 
oviduct and the consequent shifting of the vaginal opening to the 8th 
segment recalls the process which I have described in the case of 
Homoptera in an earlier paper (Q.J.M.S., 1929). In Homoptera the 
original vaginal opening which is behind the 7 th corresponds to the 
vaginal opening during the early pupal stage in Melipona. But none 
of these workers has studied the development of the common oviduct in 
detail and thus they failed to notice the shifting or carrying back the 
female opening behind the 8th. The spermatheca is regarded by these 
workers as an outgrowth of the vaginal invagination ; in Melipona it is 
a distinct invagination in itself and opens independently of the vagina 
as noted by Zander in Apis, though subsequently it becomes fused with 
the vagina. The development of the spermatheca is exactly on the same 
lines as in Diptera, noted by Christophers and Baraund, and in Ortho- 
ptera, noted by Nel. 

One significant fact is that the sting glands are present though the 
sting itself is vestigial and non-functional. This compels us to' assume 
that these glands are functionally female accessory glands. In Apidae 
the secretion from these glands containing formic acid prevents putre- 
faction and growth of moulds in honey and pollen store. Possibly 
similar use is found for them in Melipona. The ovipositor lobes are 
not properly developed occurring only as rudimentary structures. 
Tiegs regarded the genitalia of Nansonia female as having developed 
out of segments 8, 9, and 10, and states in that connection that such a 
development is in accordance with what Dewitz found in Locustidae. 
Obviously Tiegs has misinterpreted Dewitz who stated that the inner 
ovipositor lobes appear as processes from lateral lobes of the 9th 
segment, 
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Summary and conclusions. 

1. A general account of the life-history and habits of Melipona 
irridtpennis is given. It has been observed contrary to the general 
conception that hot months from March to July form the period of 
great activity as was noted in the case of Apis indica and dorsata in 
another connection. 

2. The general morphology of the worker is given. Larval 
anatomy and metamorphosis has also been worked out. Special 
features are : (a) A few fat cells become modified as excretory cells 
during metamorphosis ( pronephrocytes ) ; (b) The adult oenocytes are 
formed from the hypodermis of the pupa ; (c) The larval nerve cord 
with three ganglia in the thorax and eight in the abdomen becomes 
modified into a cord with two ganglia in the thorax and five in the 
abdomen when the adult condition is reached. The composite nature 
of the penultimate abdominal ganglion is established on anatomical 
and developmental grounds ; (d) The formation of the female efferent 
system has also been studied, and it has been found that it takes place 
on the same lines as in Homoptera ( George, and Metcalfe ), and 
Orthoptera { Nel ). The accessory glands ( the poison glands ) are 
present though the sting has become non-functional. It has been 
inferred therefrom that these glands are ancient structures of physio- 
logical importance in connection with the reproductive habits of the 
animal and their function as poison glands is a secondary modification. 
Such glands arising from the 9th abdominal segment are present in 
Homoptera and Orthoptera, etc. 

The morphological and developmental part of this work was 
carried out in the Imperial College of Science and Technology, London. 
My thanks are due to Professors Balfour Browne, and J. W. Munro 
for many suggestions and criticisms. 

References. 

(1) . Bingham. Fauna of British India. Hymenoptera, Vol. I, 
p. 563. 

(2) . Dewitz H. Uber Ban und Entwicklung des Stackels 
und der Legescheide einiger Hymenopteren und der grunen Hen- 
schrecke, Zeit. and Wiss. ZooL, XXV, — 1874-75. 

(3) . Gee Wilson, P. “ The oenocytes of Platyphylax designa- 
tus, Walker/’ Biol. Bull., Vol. XXL, pp. 222-235. 

(4) . George C. ]. “ The Morphology and development of the 
genitalia and efferent genital ducts of Homoptera and Zygoptera, as 
shown in the life-histories ot Philaenus and Agrion.” Quart. Jour. 
Micros. Sc., 1928, 

(4a). “Excretion in Melipona during metamorphosis.** Journal of 
the Bombay University, 1933. 



MBLIPONA IRRIDIPBNNI3 


13 


(5) . Glaser, R. W. “ A contribution to our knowledge of the 
function of the oenocytes of insects.” Biol, Bull. XXIII. 

(6) . Haviland. “ On the Bionomics and post-embryonic deve- 
lopment of certain Cynipid Hyper parasites of Aphides.” Quart. Jour. 
Micros. Sc., Vol. LXV, 1921. 

(7) . Hookings. Trans. Ent. Soc., 1884, 149. 

(8) . Imms a. D. Text-book of Entomology, 1930. 

(9) . Karawaiew, W. “ Die nachembryonale Entwicklung von 
Lasius flavus.” Zeit. Wiss. Zool. 64. B. d. 1898. 

(10) . Koschevnikov, G. a. “Uber den Fettkorper und die 
Oenocyten der Honigbiene.” Zool. Az. XXIII. 1900. 

(11) . Metcalfe, M. E- “Notes on the structure and develop- 
ment of the reproductive organs in Philsenus spumarius L.” Q. J. 
M. S. 1932. 

(12) . Nel, R. I. “ Studies on the development of genitalia and 
genital ducts in Insects. 1. Females of Orthoptera and Dermaptera.” 
Ibid. 1929. 

(13) . Nelson, J. A. “ The Embryology of the Honey bee.” 1925. 

(I3a). Nelson. Science Vol. 46. 1927. 

(14) , Perez, C. “Contributions h I’etude des metamorphoses 
des insects.” Bull. Sc. France et Belgique, XXXVII. 1903. pp. 195- 
427. 

(15) . Sing-Pruthi. “ On the development of the ovipositor 
and the efferent genital ducts of Tenibrio molitor with remarks on 
the comparison of the latter organ in the two sexes.” Proc. Zool. Soc. 
London, 1924. 

(16) . Seurat, L. G. “ Contributions k I’etude des Hymenopteres 
Entomophages.” Ann. Sc. Nat. Zat., Vol. X. 1899. 

(17) . Snodgrass, R. E. “Anatomy and Physiology of the 
Honey Bee.” 1925. 

(18) . Tiegs, O. W. “ On the structure and postembryonic deve- 
lopment of a Chalcid wasp Nansonia.” Trans. Roy. Soc., S. Australia, 
Vol. XLVI, 1922. 

(19) . Von Jhering. “ Der Stachel der Meliponen.” 177-188, 
Ent. Nach. Vol. 12-13, 1886-1887. 

(20) . Weissenberg, R. “ Oenocyten von Torymus nighicornis, 
Roh.” Zool. Jahrb. XXXIII. 1907, 

(21) . Zander, E. “ Die Ausbildung des geschlechtes bei der 
Honigbiene (Amellifica) III. Die Postembryonale entwicklung des 
geschlechts apparatus der Bienenkonigin.” Zeitschr, f. Angew. Entom. 
1916. 



14 


JOURNAL OF THE UNIVERSITY OF BOMBAY 



EXPLANATION OF DRAWINGS. 

Fig. 1. A diagrammatic section of the hive of Melipona irri- 
dipennis kept under observation . 

Fig. II. The worker of Melipona irridipennis. 

Fig. III. The queen do. 

Fig. IV. Egg in situ in a cell do. 

Fig. V. The larva do. 
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EXPLANATION OF DRAWINGS. 

Fig. VI. The mouthparts of the worker, Melipofta irridipennis. 
Fig. VII. The genitalia of the drone, do. 

Fig. VIII. The genitalia of the queen, do. 

Fig. IX. A vertical longitudinal section of a mature larva, do. 
(diagrammatic). 
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Fig. X. The nervous system of the adult, Melipona irridipennis, 
( semi-diagrammatic ). 

Fig. XI. A vertical longitudinal section of the hind region of the 
abdomen of a pre-pupa, do. 

LETTERINGS. 


L 2. 3. 

Thoracic segments. 

I. to X. 

Abdominal seg- 
ments. 

a. 

Anus. 

abd. g. ] 

[st-5th. 1st to 5th Abdo- 
minal ganglia. 

aed. 

Aedeagus. 

a.g. 

Acid gland. 

a.n. 

Antennary nerve. 

a. 0 . 1 . 

Anterior oviposi- 
tor lobe. 

a.s. 

Air space in the 
cell. 

b. 

Brain. 

b.c. 

Brood cell. 

c. 

Gono-coxite of 
the male. 

e. 

Egg. 

e.n.h. 

Entrance to the 
new hive. 

e.o.h. 

P^ntrance to the 
old hive. 

f. 

Fat body. 

h. 

Head. 

h.c. 

Honey cells. 

h.i. 

Hind intestine. 

Lo.L 

Inner ovipositor 
lobes. 

1. 

Ligula. 

Lo.L 

Lateral oviposi- 
tor lobes. 


l.p. 

Labial palp. 

m. 

Mouth. 

m.d. 

Mandible. 

m.g. 

Mid-gut. 

m.l. 

Malpighian tubules of 
the larva. 

mx. 

Maxilla. 

mx.p. 

Maxillary palp. 

n.h. 

New hive. 

o.d. 

Oviduct. 

o.h. 

Original hive on the 
wall. 

oe.l. 

Oenocytes of the larva. 

o.s.l. 

Opening of the silk 
gland. 

p.c. 

Pollen c^Ils. 

p.d. 

Paper door. 

p.h.m. 

Pollen honey mixture. 

p.v. 

Pegs of wax to which 
brood cells are attach- 
ed. 

s.g. 

Sub-oesophageal gang- 
lion. 

s.gl. 

Silk gland. 

spi. 

Spiracle. 

sp. 

Spermatheca. 

th.g.lst. 

1st thoracic ganglion. 

th.g,2nd. 

2nd ttoracic ganglion. 

V. 

Vaginal invagination. 

v.n. 

Ventral nerve cord. 
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Introduction. 

The following paper contains an account of an investigation on 
the development of the Teleostean scale, chiefly that of the Trout, 
SaUno fario and Salmo irrideus. The Teleostean scale has been 
studied by a large number of investigators, [Leydig (1851), Baudelot 
(1873), Hofer (1889), Klaatsch (1890), Ussow (1897), Tims (1902), 
and more recently by Ilase (1912), and by Paget (1920) ]. 

Klaatsch’s (1890) account of the development of the Teleostean 
scale, although supplemented by the work of others, has remained the 
standard authority. In the interpretation of the several details there is, 
however, an entire lack of agreement. The accounts of different 
investigators vary to an extraordinary extent in the matter of detail ; 
this is largely due to technical methods of investigation, e. g., the scale 
being an extremely hard structure there is great difficulty in cutting 
it into thin sections. 

The literature on the subject has been reviewed very thoroughly 
by Stuart (1904) and Paget (1920). The latter author in his review 
presents points from the work of other investigators where lack of 
agreement exists ; I shall go into these details later, and, while discus- 
sing the more important points, shall refer to the work of the several 
authors. 

For the suggestion of this problem and for much valuable advice 
I am greatly indebted to Mr. J. Gray. 

Methods. 

(a) General fixing and staining methods. 

The material was fixed in at least four fixing reagents, viz. 
Bles* fluid, corrosive sublimate, Fleming without acetic, and Bonin’s 
fluid. I found Bles' fixative very satisfactory, giving good fixations. 

Great difficulty was experienced before satisfactory preparations 
were secured ; it is by no means easy to obtain preparations in which 
the cell-boundaries and cell-layers are sharply differentiated. Several 
stains were employed to bring into evidence the intercellular network, 
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and were abandoned as unsatisfactory, for the scale-layers proved 
unusually difficult objects for cytological study. 

Of the methods employed, the silver impregnation gave the 
best results ; the only difficulty being that the nuclei in such prepara- 
tions did not lake up the stain ; the cell-boundaries are, however, 
shown with special distinctness, which made it possible to distinguish 
between the different cell-layers. 

(b) Special method. 

The scales to be impregnated must be fresh, that is, such as have 
not been treated with any reagent. It is only fresh scales which wull 
impregnate. 

The fresh scales are first washed in distilled water containing a 
trace of sodium sulphate (0*75?o) for 2 or 3 minutes. They are then 
transferred to silver nitrate 0*2% wsolution for 5 minutes ; after this 
they are again washed in distilled water. After this washing they are 
developed in any clean developer, (e. g., Amidol 0*2% in 2% sodium 
sulphate diluted with water 5 or 6 times, from 2 to 3 minutes). 

After a final washing in distilled water, the scales are mounted in 
glycerine. 

Material, 

The numerous specimens of Trout used during the course of the 
investigation w^ere obtained entirely fiom Nailsworth in Gloucester- 
shire. These w'ere sent alive to Cambridge, 

Description oj Scale Development, 

(a) Early appearance. 

The first stages of scale development take place in fish larvae of 
about 3 cms. in length and when the fish is about 75 days old. The 
trout material obtained from Nailsworth proved remarkable in that 
the fish, growing under practically identical conditions in tanks, showed 
great variation in size. It was found that some fish grew much 
more rapidly than others and fish of the same age varied markedly in 
size. The first scales to appear were those of the lateral line. 
Certain relatively large fish occasionally showed no trace of scales. 
Such individuals w^ere, however, e-xtremely rare. Attention has 
been very often drawm to the close relationshif) betw^een the scales 
and the age of the fis)} ; the study of the scale development in the 
trout shows that the saxles do not appear uniformly over the whole 
body, and the sailes from different regions show' \’ariation in the num- 
ber and even w'idth of annuli. It may be mentioned that, in the early 
stages, in between the fully developed scales, one also comes across 
smaller scales with fewer lines of growth. These small scales are 
mentioned by Klaatsch. This irregularity is very marked in sonic of 
the fish, but as growth proceeds one rarely meets with it. 
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The first indications of the formation of the scale are seen in the 
outer part of the dermis, in which appear a series of cell aggregations ; 
an early sign of development is the frequency of mitotic and amitotic 
figures in the region below the basement membrane of the epidermis. 
This continued activity results in the production of hillocks as seen 
in Fig. 1. In transverse sections, several layers of cells arc seen at 
this stage. The cells in a cluster have large nuclei and each has a 
deeply stainable protoplasmic body. Each of these clusters extend 
laterally and represent flattened papillae. At this stage the dermis 
differentiates into two layers, an outer spongy and an inner fibrous 
layer ; these two regions merge into each other, there being no distinct 
boundaries. 

The first indication of the appearance of the scale itself is a thin 
sheet of a highly refractive substance; the scale at this stage is 
symmetrically enveloped by the dermal cells which on their outer side 
appear several layers deep (Fig. 8). These cells, to which Klaatsch 
has given the name of scleroblasis'\ separate the scale completely 
from the epidermis, which never takes any part in the development of 
the scale ; very often the scale lies in the epidermal region of the body ; 
this occurs as a result of oblique cutting of sections. While the above 
changes arc taking place, TJofer (18S9) and Ilase (1907) believe that 
the basal epidermal cells undergo a remarkable alteration. According to 
these authors, in the trout the basal layer of the epider iial colls, which 
lie immediately over the developing scale, become modified to form 
an enamel membrane, thougli the structure never becomes functional. 
Later they reassuine their original form, losing this special character. 
Hofer attaches to this fact considerable phylogenetic interest because 
in the development of the Ganoids and the Placoids the larger portion 
of the spine is epidermal. In the Teleostean scale, the scale takes its 
origin in the dermis, and throughout life remains a dermal structure. 
Hofer and Hase see in this fact an indication of ancestral condition. 
According to Paget the epidermal cells lying immediately over the 
young scale become cylindrical although tlie change is not universal. 
I have gone through all the preparations wdih special attention to this 
point, but in no way have I been able to find structures corresponding 
to those described by Hofer and llase. in the course of very early 
development, the epidermal cells appear to be slightly more cylindrical 
in form. I have not noted a similar clmnge in the course of forma- 
tion of the scale. As for the enamel organ itself, it occurs in advanced 
stages, so that the very early assumption of cylindrical appearance 
seems to me to be against its morphological significance. If it does 
occur in the later stages, it may be a transient phase or perhaps 
indicate a phenomenon that occurs very rarely, and it would be best to 
regard as artefacts such changes in structure which occur so rarely. 
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In both S. fario and S. irrideus there is present below the basal 
epidermal layer the basement membrane, which in S, irrideus is 
strongly developed and well marked (Fig. 2). The basement mem- 
brane appears to be double in nature ; this appearance is due to the 
existence of a definite membrane and the presence of fine ectoplasmic 
layers of the basal epidermal cells, which, when continuous, present the 
form of a second membrane. 

(c) Cell layers, their arrangement and behaviour. 

In thin sections of Trout embryos at this stage, the layer of cells 
on the dorsal surface is seen to be several cells deep ; as growth 
proceeds, the depth of the cells is reduced and one always meets with 
two distinct layers on both the surfaces ( Figs. 5, 7, 9 ) ; the scale 
makes its appearance in between these four layers. The cells in these 
layers in the act of secretion undergo certain definite changes : whether 
the secreting cells are from the dorsal or from the ventral surface, the 
behaviour and modifications undergone are essentially similar in both 
cases. My preparations indicate that the cells and their nuclei grow 
considerably and become transparent. The nuclei of the dorsally 
placed cells become very much flattened and change gradually from a 
circular to a broadly conical form; the karyosomes break up into 
irregular fragments giving a granular appearance to the nuclear con- 
tents very different from the first. During this activity the cells with 
their nuclei remain attached to the scales between the concentric 
striations. (Fig. 14.) The fusion is so intimate that in sections the 
presence of cell walls associated with the nuclei may be demonstrated 
with very great difficulty. 

The nuclei in the dorsal scleroblasts when they are properly fixed 
with Fleming without acetic and stained with Iron haematoxyiin show 
at certain stages whitish areas which are small in the beginning, but 
later become confluent to form one large area ( Fig. 7 ). In the ventral 
scleroblasts similar very minute areas appear in the nuclei and seem 
to be of the nature of secretions which build up the substance of the 
scale. 

Another interesting feature of the dorsal scleroblasts, which seems 
not to have been recognised, is that these cells are remarkable in 
being very passive. There are no signs at any stage of excessive cell 
multiplication taking place on the margins or on the surface of the 
scale. At the edge of the scale the upper and lower layers merge so 
intimately that no distinction can be drawn between them (Fig. 6). 
There is no sign of excessive cell multiplication on the dorsal surface ; 
whereas on the ventral surface the same phenomenon is actively dis- 
played ; one meets with cells and their nuclei in various stages of deve- 
lopment. It may be therefore that the cells are in process of migration 
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from the ventral surface, from which the dorsal scleroblasts receive 
fresh reinforcements ; the new elements at the margin continue to be- 
come associated with the upper scleroblasts. 

There is considerable divergence of opinion regarding the 
polygonal layer (of Klaatsch) of the scale. 

Klaatsch records this layer as occurring on the dorsal surface : 
“ The superficial scleroblastic layer offers a very characteristic picture. 
Its polygonal-shaped elements simulate a flat epithelium. Between the 
protoplasmic bodies, which stain intensely in carmine stains (also in 
haematoxylin), there exists a network of a substance which does not 
tinge. This latter calls to mind a system of intercellular spaces.” 
The histology of this cell layer was first studied by Klaatsch and the 
results of his investigations are contained in the following statements : 
“ It attains a longish form and the nucleus reaches a more peripheral 
situation in the cell. By this means the nuclei of adjacent cells fre- 
quently approach one another, a nucleus-containing part from a 
nucleus-free section. In the latter, the following occurs with great 
regularity : at one spot the protoplasm loses its staining capacity, while 
this part retreats further and further towards the circumference, there 
arises a bright, almost circular spot (of about 6 '^ in diameter ) which 
in form and size simulates a nucleus. Its interior shows no structure. 
While it stretches further and further towards the pole of the cell 
directed towards the nucleus, it eventually unites with the bright parts 
between the cells. The bright streaks between the cells owe their 
origin, just like the bright spots which I have described above, to a 
substance which has become differentiated from the remaining proto- 
plasm. ” (Fig. 4.) 

My interpretation regarding the nature and origin of the ‘white 
spots’ differs from that of Klaatsch ; the origin of the white spots and 
his explanation of the elongation of the cells are not clear to me. It is 
evident in my preparations that the spot arises from within the nucleus 
(Fig, 4). The material from which it is derived is densely massed to 
one side of the nucleus ; this loses its connection wuth the nuclear 
membrane, and moves aw^ay from it towards the centre of the cell. In 
its early stages the colourless mass simulates a nucleus, but later be- 
comes diffuse and some of it no doubt unites with the intercellular 
substance ; gradations between the early stages and the last stages are 
met with. It seems to me that the white spots certainly stand in 
genetic relation to the nucleus. In early, as well as late development, 
the nucleus is very closely surrounded by a whitish ring ; this ring I 
think is a substance which is differentiated in the nucleus ; it penetrates 
osmotically the nuclear membrane and becomes deposited round it 
in thq form of a ring, giving to the nucleus the appearance of lying 
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in a large vacuole. This substance I consider as a secretion which 
accumulates round the nucleus and is finally eliminated in bulk. 

If this derivation of the spots from the nucleus itself is not correct 
then it becomes extremely difficult to account for their origin, because 
in the ground substance, other than the nucleus and its karyosome, 
there appears to be no other structure and besides this fact there is no 
evidence for the belief that it arises as a differentiation process of the 
ground substance of the cell. 

According to Klaatsch, the spots ultimately amalgamate with the 
intercellular meshwork ; this coalescence Hase, Ussow and Paget did 
not observe. If Klaatsch’s view be correct the white spots in the 
cells and the intercellular substance should take up the same stain 
with the silver impregnation. The intercellular network is stained brown, 
that is, like the product of secretion { Fig. 10 ). My preparations also 
show the same product stained brown round the nuclear membranes 
Fig. 11. 

The polygonal layer of cells described above is (contrary to the 
view of Klaatsch) really the more distal layer on the ventral surface ; 
reference, however, will be made to it again. In addition to this 
polygonal layer there is another more proximal layer to which no 
reference has been made before. This proximal layer is very closely 
adjacent to the scale (Fig. 9). As for the arrangement of the cells 
themselves, in these two layers throughout the series there is a great 
deal of variation in the appearance of the network of cells. 

The distal cells-layer (polygonal layer of cells) on the ventral surface 
presents a very characteristic appearance. Figure 6 is a representation 
of the peculiar arrangement, which can be more clearly depicted than 
described. The entire scale layer is mapped out into several zones, 
which, as far as I have been able to make out, have no relation to the 
striation or to the growth of the scale itself. The most prominent 
region is the centre occupied by cells which are reticulate in nature ; 
this region has more or less the appearance of a sponge, or of a honey- 
comb, with large cells each having a nucleus ; this is surrounded 
by a zone of cells, which are slightly elongated and arranged in a 
concentric manner, followed by small rounded cells. This is next 
succeeded by a zone of prominent cells, constituting the largest portion 
of the scale. The cells are numerous and elongated radially ; as 
these proceed outwards they become small and circular and are 
followed by a zone of cells near the periphery, which are elongated in a 
direction tangential to the scale and shorter in a direction radial to it ; 
the last layer becomes gradually less distinct and is uninterruptedly 
continuous with the outer border of the upper margin. In some 
scales the early regions do not exist, and from the centre radiate the 
radial cells ; these are followed by the usual cells. Besides these types 
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there are scales in which other arrangements prevail. The precise 
conditions under which these various arrangements come to exist I 
cannot state. It seems likely that they represent different stages in 
the activity of the cells. The proximal layer of cells on the ventral 
surface, which lies between the polygonal layer and the scale, has the 
appearance of an irregular network of large polygonal cells (Fig. 9) : 
The meshes vary in size, as does also the intercellular probably sub- 
stance which becomes dilated and more prominent according to the 
quantity of the secretion accumulated in them. The nuclei in both the 
ventral layers are smaller and rounded, while those in the two dorsal 
layers arc larger and greatly flattened. Besides these cells and their 
nuclei on the ventral surface, there arc other nuclei which seem to be 
enclosed in several circular and irregular alveoli, giving the appearance 
of islets ( l"ig. 4). These nuclei are of varying size. They appear 
singly or in groups ( fragmentation ), showing no regular distribution, 
and appear to be in a special stage of activity. These nucleoli increase 
gradually in size and attain their maximum staining capacity. This 
is well seen on an application of Delafield haematoxylin, by which 
they acquire a beautiful blue tint. 

Corresponding to the two layers of cells already described as lying 
on the ventral surface, there are two layers of polygonal cells at all 
stages of development of the scale on the dorsal surface (Figures 5 and 
7 ). The difference between the layers of the two surfaces is that the 
intercellular material in the case of the dorsal cell layers is very poorly 
developed and the nuclei in these layers are much larger than entire 
cells in the previous stages. 

( c ) Connective tissue. 

The great bulk of connective tissue constituted by the fibrous 
layer of the dermis is composed of bundles of connective tissue fibres, 
there being three sets of the latter, two sets running parallel to the 
surface diagonal to the long axis of the body, and the third set perpen^ 
dicular to the other two sets. According to Hase the last set is really 
the diagonal fibres which have changed their direction. Paget believes 
them to be distinct, starting straight from the base of the fibrous 
layer without any previous horizontal course. I have followed the 
formation of fibres both in tiny embryos and in adult fish : in prepara- 
tions fixed will) Fleming without acetic and stained with Orcein and 
Weigerfs Resorcin Fuchsin stain, the fibres appear very distinctly, 
and I am able to corroborate both FRise’s and Paget’s descriptions. 
Sections stained by the above method show very distinctly that the 
fibres belong respectively to the collagen and the elastic type. I'he 
first two sets, running parallel and diagonal to the surface of the body, 
consist of wavy bundles, which very often cliange their direction and 
run perpendicular to the surface of the body. When these happen to 
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be cut at diflferent levels, they appear to arise straight from the base ; 
the cut ends of these fibres are met with at different levels. These 
fibres belong to the first type and I have no doubt that it is to them that 
both Hase and Paget refer. The elastic tissue fibres, which are charac- 
teristic in running in a straight course occur singly. They arise distinctly 
from the base and run quite perpendicular to the surface ( Fig. 3 )• 

In the scale pocket the connective tissue cells take the form of 
small rounded or stellate cells with processes which seem to anasto- 
mose among themselves ; these cells form a firm support for the scale. 
During development, as the posterior end of the scale is being inclined 
outwards, the cells of the cutis between the epidermis and the scale 
enter on a stage of active cell proliferation. They make their entrance 
between the basal membrane and the scale, and become associated 
with the scleroblasts at the ends of the scale. These cells, from their 
appearance and mode of staining, closely resemble connective tissue 
cells which have detached themselves and taken up this position ; the 
cells from the two sources in the region of the peripheral sections of 
the scale become so much intermingled that they are distinguished with 
clifliculty. Klaatsch and Ussow, however, have seen cell clusters in 
the same position, and attribute to them the relief on the* upper surface 
of the scale. Klaatsch says : “ At the same time there takes place an 
increase of dermis cells between the epidermis and the scales, and new 
elements thus become added to the scleroblasts on the upper surface of 
the scale, etc., etc. The scales thus become enveloped on all sides by 
loose connective tissue from which the scleroblasts receive new 
auxiliaries.” 

According to Hase, in the further course of the process of scale 
formation the transformation of cutis-cells into scleroblast takes place. 

According to Paget, the papilla from its early origin acquires the 
form of a two-layered circular plate, betw^een the upper and lower layers 
of which the scale makes its appearance. My observations support 
Paget’s conclusions, but the scale papilla from its early origin is not 
two layered, but four-layered. 

With regard to the connective tissue cells, it may be mentioned 
that they never take any part in the formation of the scale. The 
scale throughout its existence is so completely and symmetrically 
enveloped by the scleroblasts ( Fig. G ) that it would be wrong to 
imagine a break occurring in these layers. 

( d ) The development 0 / the sclerites." 

The sclerites make their appearance for the first time at the 
extreme out ends of the scale in both longitudinal and transverse 

• On the dorsal surface of the scale are developed concentric inequalities 
which have been variously described as “lines,” “ridges,” “annll,” “sclerites,” 
etc., etc. 
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sections and present slight elevations of a substance which to all 
appearance is very similar to that of the upper layer of the scale. The 
explanation of Klaatsch, Ussow and Paget with regard to their forma- 
tion is essentially similar : ‘‘ The cells concerned arrange themselves so 
that they correspond exactly with the concentric ridges. ” In my 
preparations I find, firstly, that they occur at the extreme periphery 
( Figs. 7, 12 ); and appear to be laid down simultaneously with the 
other scale layers, and furthermore they arise within a cluster of cells. 
Just as the scale appears between scale papillae, so do also these appear 
between yet smaller cell aggregations, the sclerite papillae. In this 
smaller papillae the substance of the sclerite inclined towards the 
focus makes its appearance ( Fig. 7 ). The cells on the outer side of 
tlie ridge, situated as they are on the circumference of a widening 
circle, are scattered as growth proceeds and lie between the adjoining 
sclerites ; the cells on the inner side are usually kept well in position. 

It is well-known that the sclerites in some fish formed during the 
summer are wide apart, while those formed in winter are nearer 
together. The surface of the scale is thus mapped out into well-marked 
regions : the summer and the winter bands. In other words, the scale 
denotes a well-marked rhythm. These facts of development have 
been utilised for determining the age of the fish. It seems just possible 
that the width between adjacent sclerites is determined by mechanical 
causes. The sclerites are formed in response to the phasic activities 
of the scale-pocket cells and the interval between each of the phases 
is represented on the scale in tlie form of sclerites. 

Each scale develops in a pocket of the skin the scale-pocket 
( “ Schuppen-Tasche," Klaatsch ). In the Trout, the limits of the 
scale-pocket are well defined and the scale with its close investment 
of four cell layers lies free of the scale-pocket. 

During summer, owing to more active growth, the scale-pocket 
increases in size and makes a larger space available for the scale, so 
that the activity of the scleroblasts lead to an extension of the peri- 
pheral portions of the scale. The formation of the sclerites is capable 
of explanation on the hypothesis that the growth of the scale-pocket 
takes place at regular intervals ; like the sclerites of the scale, they 
exhibit rhythm. After the growth of the scale- pocket, there is a period 
of rest. At the next stage, the border of the scale abuts against the 
sides of the scale- pocket ; as a result of extensive multiplication of 
cells on the ventral surface and enlargement of cells on the dorsal surface, 
there is an accumulation of cells at the borders of the scales on the 
dorsal surface. As no ijeripheral an extension is possible under these 
circumstances, the substance which builds up the sclerites accumulates 
between the cells, and takes the line of least resistance ; in other 
words it takes a path of its own, subject to the restraints which are 

D 
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imposed on it and the secretion accumulates in the interstices of 
the cells, which increase considerably in area by their own activity. 
At the completion of sclerite formation, the scale-pocket grows again ; 
the strain upon the path of the scale being thus removed, growth takes 
the path of least resistance and the intermediate portions of the scale 
in between the sclerites come to be formed. 

From this it follows that during summer, on account of environ- 
mental factors, the intervals of growth of the scale-pocket are long, 
leading to the formation of widely separated sclerites. In winter, for 
contrary reasons, the intervals of growth are greatly diminished, so 
that the sclerites, which come into existence, have not had enough time 
to be separated and are therefore crowded together. The sclerites denote 
the resting period, or they represent the arrested growth of the scale- 
pocket. 

Previous records and points of interest. 

An important record in connection with scale development — and 
also one of the earliest — is that of Klaatsch (1890). He was the first 
to work out the details of the development, and the figures representing 
his various sections are very instructive. He based his opinion of 
scale formation and growth upon the presence of minute osseous bodies 
in the first layer of the scale and he regarded this part of the scale as 
built up of the ordinary bone tissue. He believed that the second 
layer of the scale is formed from the connective tissue which is deve- 
loped from the scale-pocket, l^aget (1920) contradicts the above 
conclusion : he believes that the upper layer of scleroblasts gives rise 
to the upper layer of the scale, and the lower scleroblasts to the lower 
layer. These facts are in agreement with my observations. 

It now remains to review briefly some expressions of opinion on 
the following questions : 

(a) Which of the two scale layers is laid down first ? 

(b) Whether the covering epithelium is one cell thick or more ? 

(c) The changes undergone by the dorsal scleroblasts. 

(a) With regard to the first, Klaatsch and Ussow are of opinion 
that it is the upper layer of the scale which is laid down first. Klaat- 
sch states, ( regarding the relation of the lower to the upper layers ), 
“ it is of significance that the upper layer of the scale exists for a long 
time alone, and that it is not till later, when the covering of the scale 
has completed itself, that the outer part of the scale first appears. 
There exists indeed a genetic relationship between both layers, and the 
external body layer has actually occasioned the formation of the second. 

An examination of entire scales from the very earliest stages 
shows that the lower scleroblastic cells are active at all stages of 
their existence. They very early assume the characteristic polygonal 
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form, and the white spots are also present ( Fig. 4 ). If Paget’s view, 
( with which I agree ) that the upper scleroblasts give rise to the upper 
layer of the scale, and the lower scleroblasts to the lower layer, be 
correct, then undoubtedly the lower scale layer exists at all stages. 
The polygonal layer of cells, which Klaatsch and Ussow take such 
pains to describe as lying over the scale, lies really below it. Attention 
was drawn to this fact by Paget and I can fully conhrm his observa- 
tions. To the activity of this layer they attribute the formation of the 
upper scale layer. In the light of these observations, it would seem 
that both Klaatsch and Ussow make contradictory statements, viz., the 
formation of the upper scale layer first and associated with it the 
lower active epithelium, in their view, the upper. The study of 
preparations stained with Delafield’s haematoxylin corroborates this 
statement. 

I know of no method of determining which of the layers is depo- 
sited first. The microscopic indications support Paget’s statement that 
the two are laid down simultaneously. In the Cod, Tims ( 1902) 
showed that the inner layer which forms the fibrous plate develops 
first and on this the wsclerites subsequently differentiate themselves. 

(b) The question here to be decided is whether the covering 
epithelium is one cell thick or more. 

In connection with the cell layers different accounts exist ; this is 
due to the fact that the Delafield’s method .of preparation obliterated 
the cytoplasmic outlines and made the limiting membranes invisible, 
( compare Fig. 14 with Figs. 5 and 9 ) and therefore both on the dorsal 
and on the ventral surfaces the double nature of the cell-layers was 
not clear. These layers in fact are capable of being lifted up and 
separated. Klaatsch, however, described several layers. He says 
that the cell structure on the external surface of the scale show diff- 
erentiation into several layers of cells, and that these cells build up 
the substance of the first layer of the scale. In the opinion of Hase 
and Paget, the covering epithelium is only one cell thick. 

If a reference is made to my figures the question is very convinc- 
ingly answered. In preparations of scales mounted entire and stained 
by the special method, the four cell layers lying in different focal planes 
can easily be demonstrated, and the scale throughout life remains 
enclosed by these. 

(c) The changes undergone by the dorsal scleroblasts described 
by Klaatsch, Ussow, and Paget are not clear to me. 

According to Ussow, the cells which lie over the already secreted 
substance of the first layer of the scale use themselves up in the 
formation of the scale material ( its first layer ) much more rapidly 
than those of the under layer ; in later stages consequently one finds 
only nuclei without any trace of plasma. 
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Paget, in describing the striations, makes the following state- 
ments. “ When the striae are once formed, practically no further 
growth takes place and the nuclei of the cells appear not to attach 
themselves so closely to it as at first ; nevertheless, the whole of the 
plasma is used up in the process of stria formation.” ( Fig. 14. ) 

A study of preparations impregnated with silver makes it clear 
that the dorsally placed cells, which appeared to possess no cell-walls, 
have perfectly distinct cell limits like those on the ventral surface 
(Fig. 5). It is also apparent that the protoplasm is not used up in 
the building up of the scale, but on the contrary some product is sepa- 
rated from the cells and contributes to the formation of the scale. 
An interesting question arises with regard to the behaviour of the 
dorsal scleroblasts. Why do the cell limits on the dorsal surface of 
the scale not take up the same Delafield's stain which the ventral 
cells do readily ? One explanation is that the fixing reagents, which 
were employed in the histological technique, destroyed these cell out- 
lines. 

Another explanation would be to regard the ventrally placed cells 
as young ( meristem in plants ), with plenty of protoplasm which 
readily takes up the stain, the ventral marginal cells as they pass on 
to the dorsal layer at the margins are no doubt older in history. These 
latter become in a sense static. The protoplasm becomes miscible with 
the ground substance with the result that ordinary methods of stain- 
ing will not bring up the cell walls. By silver impregnation the 
colouring matter is deposited in the intercellular regions in the form 
of a precipitate, making the cell limits more opaque. In plants a 
similar phenomenon exists. In the meristematic cells, the cytoplasm 
occupies the whole volume of the cell and stains with the usual 
reagents. When the cells become old, the nucleus lies in a space 
surrounded by a thin film of cytoplasm connected by a number of 
strands with the cell -wall. In these cases the cell- wall takes up the 
stain because of the presence of cellulose in the cell- wall, the absence 
of which would make it just as difficult as appears to be the case 
in animal cells. 

The cell membrane is to be regarded as part of the protoplasm 
itself, and it varies in its composition according to the chemical pro- 
cesses going on in the cell. 

Summary. 

(1) A satisfactory technique for the investigation of developing 
teleostean scales has been described. 

(2) The process of separation of the hard structure of the scale 
( upper and lower layers ) is the work of four layers of cells, to which 
the term scleroblasts may be applied ; these envelop the scale sym- 
pietrically throughout life, 
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(3) The upper scleroblasts have, throughout life, definite cell 
limits and become just as clearly polygonal as the lower scleroblasts. 

(4) The upper scleroblasts give rise to the upper scale layer, the 
lower scleroblasts to the lower scale layer as well as to the upper 
scleroblasts themselves. 

(5) The protoplasm and cell limits persist throughout life, the 
substance which builds up the scale arising as an intercellular 
secretion. 

(6) . The scale is situated in a special scale-pocket formed of 
connective tissue. 

(7) The sclerites arise at the extreme peripheral ends of the 
scale and are formed by groups of cells. 

(8) It is suggested that the form assumed by the scale and the 
development of the sclerites is due to intermittent growth of the scale 
pocket and to the several tensions and pressures to which the scale is 
subjected during growth. 

EXPLANATION OF PLATES 

All the Photo-micrographs were taken under a Watson's microscope 
provided with Apochromatic objectives and Watson’s Photo-micro- 
graphic apparatus. 

Figure 1. Trans, section through the skin of young Trout, 
1/6" objective x 4 ocular. 

Showing {a) Formation of dermal scale papillae, 

(6) Differentiation of the dermis into an inner 
fibrous and an outer spongy layer. 

(c) Musculature. 

Trout 3,5 cms. long. 

Figure 2. Trans, section through the skin of young Trout, 
1/6" objective x 4 ocular. 

(а) Epidermis with mucous cells, 

(б) Cuticularised lower borders of the basal 
epidermal cells, 

(c) A definite basement membrane. 

Trout 2.5 cms. long. 

Figure 3. Longitudinal vertical section of skin of Trout to 
show relation of fibres. Weigart’s Resorcin. 
Fuchsin stain. 

1/12" objective x 4 ocular* 

{a) Collagen fibres running in bundles and 
showing a change in their direction, 

{b) Elastic fibres arisii^ sttaight from the base 
and running singly. 
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Figure 4, 


Figure 5 


Figure 6 


Figure 7 


Figure 8, 


Figure 9. 


A part of scale of Trout. Surface view of the 
ventral surface. Stained Delafield’s Haematoxylin. 
1/6" objective x 4 ocular. 

{a) Large polygonal cells which exhibit every 
variety of shape. 

(6) White intercellular spaces between the cells. 

(c) Whitish rings surrounding the nucleus. The 
white spots are massed to one side of the 
nucleus and in some cells separated from it, 

(d) Excessive nuclear fragmentation. 

Part of scale from the dorsal surface. ( Nitrate of 
Silver preparation). 1/6" objective x 4 ocular. 
2 layers of scleroblastic cells. 

Impossible to demonstrate without the silver 
method of staining. 

, Part of scale, stained with Delafield’s and Eosin. 
2/3" objective x 4 ocular. 

Showing general relation of distal ventral layer of 
cells. 

One end of the scale in section. 

1/12^' objective x 4 ocular. Relation of sclero- 
blasts to the scale. 

{a) Cluster of cells at the cut ends where a ridge 
is in process of formation. 

(&} Also characteristic arrangement of cells which 
form the ridge. 

(c) Note whitish spots in nuclei. 

Transverse section of scale with several layers of 
scleroblasts on the outer surface. 

1/6" objective x 4 ocular. 

{a) The more proximal cells attached intimately 
to the scale. 

(6) The lower cells have separated away from the 
scale and appear more markedly flattened 
than those of the upper layer. 

Trout 3*5. cms. long. 

Part of scale. Surface view of ventral cells from 
the anterior region. (Nitrate of Silver preparation). 
1/6" objective x 4 ocular. 

{a) Two layers of scleroblastic cells. 

(b) The layer of cells ( proximal ) attached to the 
scale has very large spaces. 
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Figure 10, 

Figure 11. 

Figure 12. 

Figure 13. 

Figure 14. 
Figure 15. 

Hofer, B. 

Klaatsch, 

Nickerson, 

Harrison. 


Part of scale. Surface view of the ventral 
surface; only one layer in focus. (Nitrate of 
Silver preparation). 

1/6'' objective x 4 ocular. 

[a) Intercellular substance as well as the diffused 
secretion stained brown. 

Part of scale. Surface view of the ventral surface. 
( Nitrate of Silver preparation). 

1/12" objective x 4 ocular. 

{a) The substance massed to the nucleus stained 
brown. 

End of scale in long. vert, section. 

1/12" objective x 4 ocular. 

{a) The formation of the ridge at the extreme end. 
(6) The upper homogeneous layer of the scaile 
raised into ridges. 

(c) The stratification in the lower lamellar layer 
just visible. 

Transverse section of scale. 

1/6" objective x 4 ocular. 

[а) Position and relation of scleroblasts of the 
two surfaces at the end. 

(б) Cuticle bordering the cells. 

Part of scale from the dorsal surface ( Delafield’s 
Haematoxylin preparation) Compare with Figure 5. 
Transverse section of scale. 

{a) Cluster of connective tissue cells at the end. 
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INTRODUCTION. 

The present paper on the Phasical Morphology of the Thymus 
Gland in some Common European Fishes and in two Cyclostomes is 
based on the work done by me in the Oceanography Department of 
the University of Liverpool at Liverpool, while working on the Phasi- 
cal History of the Thymus Gland in Plaice of Various Ages, etc., already 
published in the fifth part of the first volume of this Journal. As 
indicated in the title of this paper, this survey is not complete and 
requires to be supplemented by an examination of the thymus gland 
in some more fishes, particularly specialized ones. The work is being 
continued by me in the Zoology Department of the Royal Institute of 
Science, Bombay, and its results will be published in due course. 

MATERIAL. 

This investigation was carried on mostly with material fixed in 
formalin. The specimens were well preserved and in sections produced 
satisfactory results when stained with Mayer’s Glychaemalum. 

THE THYMUS IN THE TELEOSTS. 

Pleuronectes limanda. 

( Specimen : 24 cms. long. ) 

The thymus in this specimen was in position and shape similar to 
that of the plaice which has been described in detail in my paper there- 
on already published in this Journal. It was 5 mm. loi^, 2 mm. broad 
and 1 mm. thick. It consisted of a few rounded and rod-shaped lobules 
loosely packed together. On its upper surface it consisted of two 
rows of lobules. 

In another specimen 29 cms. long it was 6*5 mm. long and 2 mm. 
broad. Thus in both of these it was evidently smaller the thymus 
u the plaice cd the same length. 
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Rhombus laevis* 

( Specimen : 12*5 cm. long. ) 

The thymus of this specimen was in its normal position. It was 
3 mm. long, T5 mm. broad, and *5 mm. thick at its posterior end. 
Anteriorly it tapered as in others. 

Solea lascaris, 

( Specimen : 14 cm, long. ) 

In this fish the thymus on the ocular side was in its normal posi- 
tion. It was 4 mm. long, and 1*5 mm. thick in the middle. It tapered 
both anteriorly and posteriorly. The sex of the fish was indeterminate. 

Gadus morrhua. 

( Specimen : 22*5 cm. long. ) 

In order to expose the thymus of this fish ( Text-Fig. I ), the 
gill-cover was cut in the middle from below and the posterior half was 
turned over. Then as in the plaice the thymus was seen through 



Text Fig. 1 

Dissection of a 22*5 cms. Cod to expose the thymus on the left side, 
the thin skin at the posterio-dorsal corner of the branchial chamber 
behind the gills. After removing the skin the thymus was seen filling 
up the corner between the post-temporal and the supra-clavicle. In 
this lateral view it measured 5 mm. long and 2*5 mm. broad in the 
middle. It *was more compact than that of the plaice and appeared 
to be not divided into lobules. When dissected out, it was found to 
be narrowing inwards and downwards so that it resembled a wedge 
inserted from the side. 

In a cod 65 cm. long it was 23 mm. long and 9 mm, broad in the 
middle. It looked more like a mass of thick fibrous connective tissue 
than a glandular one. In section it was found that the proper thymus 
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tissue was covered with a coat of connective tissue varying in thick- 
ness from one to one-half millimeter. 

Gadus aeglefinus, 

( Specimen : 21*5 cm. long. ) 

The position of the thymus in this specimen was the same as in 
the cod. It was covered with a thin layer of argented and was evident- 
ly larger than the thymus in the cod of the same length. It was as 
compact as in the former. It was 7*5 mm. long and 5 mm. broad. It 
bulged out into a lobe in the middle of its external surface and was 4 
mm. thick. In both the Cod and Haddock it was broad anteriorly 
and tapered obliquely backwards and downwards. 

Clupea Jiarengus. 

From a sample of white-bait from Morecambe Bay a specimen 34 
mm. long was sectioned and the reconstructed outline of its thymus 
was introduced into the lateral view of another specimen of the same 
length ( Text-Fig 2 ). At this stage a young herring is not easily 



Text Fig. 2 

Lateral view of a 34 mm. Clupeid with the thymus and pronephros shown in 
their places. 


distinguished from its congeners pilchard and spratt. Moreover all 
these are found together in one and the same catch, But as all are 
practically of the same age, so far as the survey of the thymus is 
concerned, it should not make much difference whether it was a young 
Herring, or Spratt, or Pilchard. 

The thymus was in the form of a thin oval pad applied to the 
external surface of the auditory capsule. It was covered over by the 
mucoiis membrane of the branchial chamber. It measured *75 mm, 
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in length, 7 mm. in breadth and -15 mm, thick in the middle. As it 
was applied to the curved external surface of the auditory capsule, 
it appeared less broad than it really was, when its outline was projected 
to a single vertical plane. 

In connection with its histology much could not be observed in a 
series of 20)jl sections of a specimen preserved in 3% Formalin. Still 
it was noticed that there were no coagulum balls. Its external margin 
was in contact with a thin layer of branchial epidermis and its internal 
margin was not definite. IMoreover numerous thymus cells were seen 
in the adjoining connective tissue all along its internal margin. 

The pronephros was behind the thymus by as much as the thymus 
was behind the eye. Lymphocytes were accumulating in it. 

In a young herring 4*5 cm. long from the same locality, the thy- 
mus measured 2*2 mm. long, 1‘9 mm. broad and -6 mm. thick in the 
middle. Thus during this time it had trebled its former length and 
thickness while its increase in breadth was relatively less. Now it 
nearly reached the head kidney. Its internal margin was quite definite 
except in the middle. In the connective tissue adjoining this central 
part a large number of thymus cells were seen. Along its external 
surface underlying the epidermis a clearer area could be distinguished. 
It was *06 mm. thick or in other words one-tenth of its whole thick- 
ness. It contained relatively a less number of thymus cells and the 
interspaces were larger. Irregular clearer spaces and pycnotic thymus 
cells were seen scattered throughout the thymus. 

In a young herring 1 2 cm. long and less than two winters old the 
thymus measured 5 mm. long and 2 mm. broad. It appeared to be 
pushed out towards the epidermis by the underlying muscle and it 
appeared as a small ingrowth of the epidermis in that region. It clearly 
showed that its growth was not keeping pace with the growth of the 
body even before the fish became mature. 

Clupea sprattus. 

In a specimen 7^5 cm. long and three years old the thyinus had 
completely disappeared. Its place was occupied by fibrous connective 
tissue. 

Saltno fario, 

Deanesly has recently studied the life history of the thymus in 
this fish. It resembles the life history of the thymus in Herring. Sec- 
tions were cut of a newly hatched larva of this fish and it was observed 
that the thyroid was also rudimentary as the thymus. 

Centrolophus niger. 

( Specimen ; 52 cm. long. ) 

In this deep sea form the thymus was altogether absent. While 
searching for the thymus the lymphoid tissue of the bead kidney was 
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easily reached as the intervening connective tissue was very loose. 
The head kidney looked like the thymus but in sections its true nature 
was revealed. Hammar has recorded the thjrmus in a specimen of 
Centronotus gunnellus 12'5 cm. long. 

The Thymus in Elasmobranchs. 

Chintaera monstrosa. 

In a specimen 70 cm. long it was found to be absent. But 
Hammar has recorded it in this species and he has stated that the 
process of involution begins in specimens of about 75 cm. length. 

Rata maculata. 

( Specimen: 18 cm. across the body. ) Text-Fig. 3. 

The thymus of each side was situated in this specimen on its 
dorsal side behind the spiracle and on the mesial side of the gill 
pouches. When the integument in this region was removed a layer 



Text Fig. 3 


Thymus of Raia maculta. A, Dissection of 18 cm. wide specimen exposing 
the thymus on the left side. B, Part of the thymus exposed on remowng the skin 
and connective tissue. 

of about 15 ampullary tubules was seen lying in the underlying loose 
connective tissue. When the tubules were removed a part of the thymus 
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was exposed between the lateral sensory canal and the gill pouches. 
The remaining part along the gill-pouches was covered by a paddle- 
shaped muscle whose tendon passed straight to the anterior margin of 
the snout by the outer side of the spiracle. When this muscle was 
removed the roughly triangular dorsal surface of the thymus was fully 
seen. Its outline was modified so as to fill in the space among the 
surrounding organs. On its mesial side it closely followed the sigmoid 
curve of the lateral sensory canal and on its external side it pushed its 
way between the gill-pouches. Between its anterior side and the spiracle 
was seen the stout levator mandibularis muscle. When it was separated 
from the surrounding parts it was seen tapering to an edge on the 
ventral side. It thus roughly resembles an elongated prism. All along 
its surface it consisted of rounded lobules closely packed together. 

When the connective tissue enclosing it was removed it was seen 
to be made of five lobes. These lobes corresponded to the gill-pouches 
but their margins alternated with the margins of the pouches. 

It was 19 mm. long and 7*5 mm. broad. In a specimen 26*5 cm. 
across the body the thymus was 16 mm. long and 7 mm. broad. 

In a specimen 34 cm. across the body the thymus was so well 
developed that its dorsal surface, instead of being flat as before, now 
bulged out between the lateral sensory canal and the rostral levator 
muscle. The latter now occupied a trough between the thymus and 
the gill-pouches. The thymus was 22*5 mm, long and 10*5 mm. broad. 

Raia clavata. 

In this fish the thymus occupies the same position and has 
the same shape as that in the former ray. In a specimen 9 cm. across 
the disc it was 8 mm. long and 3-5 mm. broad. In a specimen 20 cm 
across the body it measured 1 1 mm. long and 5 mm. brojid, and in a 
specimen 49 cm. across the body it was 28 mm. long and 1 8 mm. 
broad. The connective tissue covering it was fibrous and the levator 
rostri muscle was shifted towards the gill-pouches. It appeared to be 
proliferating at the edge but its microscopic study showed that it was 
really involuting. 

Acanthias vulgaris. 

( Specimen : a foetus 19 cm. long. ) 

The foetus had a yolk-sac, as large as itself, attached to it. Its 
thymus ( Text- Fig. 4 ) was situated on each side immediately below 
the lateral line in the region of the gill-slits. When the skin was 
removed it presented an ellipsoid area made of numerous small lobules. 
Some of the lobules were elongated but most of them were rounded. 
They appeared to be arranged in parallel rows running between the 
lateral line and the gill-slits. It measured 11 *5 mm« long and 4*5 mm, 
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broad. It was comparatively very thin as it consisted of a single layer 
of the lobules. 



Lateral view of a foetal Acanthias vulgaris 19 cms. long showing the thymus 
on the left side. 


In a foetus 21 mm. long (Text-Fig. 5.) the thymus was repre" 
seated by six rudiments on each side at the dorsal ends of the gill-slits. 
The foetus was very young as its eyes were represented by optic 
vesicles seen as lateral oul-growths in front of the spiracle or the most 
anterior gill-slit. The fore-brain bulged out ventrally between the 
optic vesicles. On account of the cranial flexure the mid-brain formed 
the anterior end of the long axis of the foetus. The mouth was a deep 
diamond -shaped pit behind the fore-brain. Filaments of external gills 
were seen coming out of all the five gill-slits. The pectoral and pelvic 
fins were represented by tiny lateral flaps. 

In Text-Fig. 5 the positions of the thymus rudiments are shown 
ill the dorsal view of the foetus. Their outlines were reconstructed 
from a series of 20 [i transverse sections. The first thymus rudiment 
on each side was in connection with the dorsal edge of the spiracle and 
was situated midway between its external and internal openings. It 
was like an elliptical plate thickened in the middle. It partly covered 
the dorsal edge of the spiracular slit and chiefly spread dowm its pos- 
terior wall. In a longitudinal section of a foetus passing through it, it 
was like the root-cap seen in a longitudinal section of a root-tip. In 
sections the area of the thymus rudiment was marked by the absence of 
the basal membrane betiveen the hypoblastic epithelium and the sur- 
rounding connective tissue. Moreover the thymus rudiment (Plate I, 
Fig. l) or the part of the epithelium w^as thickened and consisted of round- 
ed, loosely packed cells unlike the columnar closely packed cells of the 
surrounding epithelium. In sections the surrounding epithelium was 
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seen to have thickened but it may have been due to the sections being 
not quite transverse to it. 

In a specimen 70 cm. long the thymus was quite vestigial. 



Text Fig. 5 

Dorsal view of a foetal Acantbias vulgaris 22 mm. long with the thymus rudi- 
ments and the primitive kidney shown in their places. 





l^riASlCAL MOkPHOLOGY OP THfe THYMtS GLANt) 


41 


Scyllium canicula. 

In an embryo 8 cm. long (Text-Fig. 6) the thymus was well deve- 
loped and consisted of two lobes lying dorsal and just anterior to the 



Text Fig. 6 

Lateral view of an embryonic Dogfish 8 cm. long showing the thymus, 
first two branchial arches respectively. The first lobe was larger and 
longer than the second. Both of them were very close to each other 
at the dorsal end. Each of them consisted of a few lobules. 

In a dogfish about 70 cm. long the thymus was quite inconspicu- 
ous. When it was sectioned with its surrounding connective tissue it 
was found to be reduced to a few minute lobules from which a large 
number of thymus cells had emigrated and left vacant spaces behind. 

The Thymus in two Cyclostomes. 

Lantpetra Jluviatilis 
( Specimen : a larva 6*5 cm. long. ) 

This specimen preserved in methylated spirit was secured from 
the British Museum { Nat. Hist. ) through the courtesy of .Dr. J. R. 
Norman. In this specimen ( Plate I, fig. 2 ) the thymus was represent- 
ed by a pair of irregular nodules of the thymus cells situated in the 
neighbourhood of each of the external branchial pores. One of them 
was dorsal and the other was ventral to the latter. Immediately ex- 
ternal to the nodule there is a large blood sinus and the thymus cells 
appear to form a part of the contents of the blood sinus. But a good 
difTerentiation was obtained by staining the sections with Glychaema- 
lum, which proved their distinctiveness. As this series of sections was 
not complete the number of such nodules forming the thymus rudiments 
could not be determined. But Schaffer has stated that all branchial 
pores have similar pairs of nodules and therefore the thymus in the 
larva of this Lamprey consists of twenty-eight nodules* 
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In a Brook Lamprey (L^ampetra planeri), 7*5 cm. long the 
thymus was absent. 

CONCLUSIONS. 

The present survey of the thymus gland of fishes deals with spe* 
cies representing the large morphological divisions of fishes. Thus 
it includes notes on the thymus of some of the round-bodied and flat- 
tened bony fishes, some Rays and Dogfishes, a Holocephalian and two 
Cyclostomes. It also includes a reference to a deep-sea form. From 
the condition of the thymus observed in various fishes at various stages 
of their life-histories it is evident that the organ is present in all fishes 
but that the organ has a variable origin and a variable duration in 
different kinds of fish. While in the Rays the thymus rudiments are 
seen in connection with all the five gill-pouches, in some Dogfishes it 
is confined to the first two gill-pouches only. Similarly while the 
thymus is completely reduced at or before the time of maturity in 
Herring and Trout, it continues to grow in Rays and Flat-fishes, and 
also in Cod. This suggests that no correlation could be established bet- 
ween the involution of the thymus and the maturity of the gonads in 
fish. It further suggests that in some fishes like Rays and Flat-fishes 
the thymus continues to be active and functional beyond the time of 
their maturity. 

When the size of the thymus in various fishes is considered it 
strikes one that the organ in flattened and sluggish fishes like the rays 
and flat-fishes is more developed than in the round-bodied and active 
fishes. 
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STUDIES ON THE HONEY BEE, APIS INDICA-l 

By 

M. J. PRESSWALLA, E A., E Sc. 

( Department of Biology, Wilson College, Bombay. ) 

( 4 Text-figures and 4 Photographs ) 

Introduction and Historical Background. 

A study of the indigenous honey bees has been undertaken at the 
suggestion of Professor C. J. George, and though the work will take 
many years for completion, I have no hesitation to publish the follow- 
ing few observations in view of the interest they will create in Apicul- 
ture in the Bombay Presidency. I take this opportunity to record my 
indebtedness to Dr. George for ofiering me his valuable guidance in 
pursuing this study. 

Apiculture as a side line industry to Agriculture is practised in 
many countries. In some of these countries the industry is carried out 
on a large scale. Figures are not available on the output of honey for 
all these countries, but it is well-known that thousands of tons of 
honey are exported by Canada, Australia and the United States of 
America. Though the possibilities of apiculture in India have received 
the attention of Government as early as 1883 when, as a result of an 
enquiry, the Government of India published the replies from local 
Governments under the title “ A Collection of Papers on Bee-keeping 
in India”, the industry is still in an infant state in India. One of the 
early attempts at culturing bees on scientific lines was made by the 
Agricultural Research Institute, Pusa. In 1910 and 1911 the Institute 
imported some colonies of the European bee. Later Mr. T. Bainbrigge 
Fletcher, Imperial Entomologist, published two articles on bee-keeping 
in the Agricultural Journal of India, Vol. VI, Part IV. A further 
consolidated account came out in 1914 as Bulletin No. 46 of the 
Agricultural Research Institute. 

During the years 1911-1916 Father Newton, S. J., conducted 
trials on the cultivation of the Indian bee Apis indica. His results 
were published in an article in the Agricultural Journal of India, 1917. 
The Department of Agriculture, Mysore, began the study of apiculture 
with the Indian bee about ten years ago and have made good progress. 
Mr. J. S. Baldry attempted culture of the Indian bee at Narsapur 
during 1926-1929. The account of his experience was published in 
the “ Illustrated Weekly of India ”, dated 7th December 1930, 28th 
Pegember 1930, 15th February 1931, and 22nd November 1931. 



44 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Recently the Rural Reconstruction Branch of the South Indian Y. M, 
C. A. has taken up apiculture ( culture of Apis indica ) with a view to 
popularize it among the Indian farmers. They have their centres at 
Coimbatore, which is subsidized by the District Board, and at 
Marthandam ( Travancore ). The cultivation of the Indian bee has 
also been attempted at the Agricultural College and Research Institute, 
Coimbatore. 

Outline of the Habits of the Indigenous Species of Apis, 

There are three species of Apis in India, — Apis dorsata, Apis indica 
and A^t's florea. In some of their habits the three species resemble a 
good deal, though the comb building and nesting habits are very 
different. 

Apis dorsata ( Fig. 1 ) is the biggest of the three and is primarily 
a dweller of the forest. The Western Ghats afford ample favourable 



Fig. 1. Atis dorsata Fabr. ( worker ) x 3-3. 
ground for it. It is usually known as the “ rock bee”, and builds its 
hive on high situations, and the shelter from an overhanging cliff is a 
very favourite haunt for it. It always keeps its nest a certain height or 
more from the ground, thirty feet being the lowest noted so far in this 
part of the country. Each colony has only a single enormous comb. 
The average size of a comb is about 18" x 18", though combs of 39" x 
18" are on record (Gosh— Rept. Third Ent. Meet., Pusa, 1919). 
The cell measures roughly « of an inch in diameter and is -re of 
an inch in depth. The bee is very efficient on the wings and can fly 
upto 300 yards at a stretch. Its lor« abdomen acting like a rudder 
adds to the efficiency of flight. When irritated it is ferocious and 
animals and human beings dread it, 
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It is believed that Apis dorsata has a migratory habit, living in the 
hills during the Summer and migrating to the plains in the rainy 
season. This record under careful scrutiny does not seem to be 
authenticated. A hive of this insect has been in existence under the 
eaves of the Wilson College continuously for the last two years. A 
second swarm which settled early in June last is still continuing in 
Bombay though the Summer has set in. The belief also proves 
unreliable when we analyse the conditions absolutely essential for such 
a migration. In the first place it must be credited with the power of 
anticipating the coming change of weather. There are no grounds to 
make such an assumption. Further the workers and the queen will 
have to fly a long distance in order to reach either destination, and 
even a six-months old queen will be unable with her heavy abdomen 
to accomplish that feat. 

Apis florea ( Fig. 2 ) the smallest of the three species, builds its 
nest at lower heights than does Apis dorsata^ but like the latter it builds 



Pig. 2, Apis florea Fabr. { worker ) x 6-6. 
single combs. Its comb does not measure more than 6" x 6". Each 
cell is only i o of an inch in diameter and of an inch in depth, 
or just half that of Apis dorsata. It is a poor honey gatherer but its 
honey has a fine taste. It is a poor flier, much less efficient than 
Apis dorsata and Apis indica. It has been found that it is subjected 
to attacks by a mite. 

Apis indica ( Fig. 3 ) is intermediate in size between Apis dorsata 
and Apis florea. It builds its hive at lower heights than Apis dorsata. 
It inhabits hollows or crevices on trees, walls or some masonary con- 
structions. Like Apis mellifica, the European species, it builds 
parallel qombs and is therefore thoroughly suited for domestication, jt 
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is found both on the hills and in the plains. Its combs are roughly 
8" X 6" and each cell is about of an inch in diameter or slightly 



Fig. 3. Apis indUa Fabr. ( worker ) x 6. 

smaller than that of Apis dor sat a ^ and about of an inch in depth. 
It is a poor flier when compared with dorsata, though more efficient 
than Apis florea. It cannot withstand the vicissitudes of weather so 
well as Apis dorsata. It is as docile as Apis mdlifica and as easily 
domesticated. 

Though Apis dorsata is a more efficient honey gatherer and flier it 
is unsuitable for domestication on account of certain characteristics. 
It is ferocious and does not submit to enclosed hives. Apis florea is 
too inefficient. That leaves Apis indica as the only indigenous species 
suitable for apicultural purposes, and its behaviour will be evident from 
a perusal of the literature referred to. Moreover it is free from 
diseases and attacks by parasites. 

In Bombay the hot months from March to June is the period of 
intense activity. The comb-building is entirely confined to this 
period. Surplus honey will be available only during this period. That 
leaves us with only one chance of gathering honey in the year. The 
breeding season follows immediately this season, and the new queens 
emerge with the advent of good weather, in September and October. 
Swarming, therefore, takes place from October to November. 

During the monsoon and the cold weather their activity is 
seriously hampered, not only on account of the adverse weather but 
also for want of sufficient food. Their food requirements could be 
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easily analysed under two heads — the nitrogenous pollen and the 
carbohydrate honey. The former is required in enormous quantities 
for the upkeep of the hive and lack of jx>llen in the field compels them 
to invade its honey store. So, one necessary requirement in order to 
ensure honey collection is the ample supply of pollen. Graminaceous 
plants of different kinds yield the best pollen in large quantities. 
Sorghum and Maize are exceptionally good yielders of pollen. Fields 
of these two crops are absolutely essential during Summer in order to 
get some quantity of honey from the hive. Species of Malvaceous and 
Leguminous plants also supply tolerably good quantity of pollen. Plants 
of other orders are of little value as pollen yielders. The bees have a 
habit of storing pollen whenever it is available in quantities. So, in 
any hive after a good season one can find a good store of that stuff. 

Honey is as essential for the bee as pollen. The common honey 
yielding plants are again large Leguminous trees like Tamarind and 
Malvaceous plants like Cotton. Garden plants of the order Compositae 
e. g. Zinnia yield both honey and pollen and are eagerly sought after by 
the bees. Another favourite plant is Antigonum and it is visited by all 
the three species both for honey. 

Apis indica if all circumstances are favourable will yield about 10 
to 15 pounds of honey per annum per hive. In any scheme of 
apiculture the yield could be exi>ected only by a careful adjustment of 
several factors, the more important of which are — the location of the 
hive in a situation amidst vegetation yielding both pollen and honey ; 
protection from sun and rain and wind should be naturally provided ; 
artificial feeding during periods of scarcity should be resorted to. Some 
water should be provided if natural sources of water are not available. 
Bees excrete their faecal matter in a squirt of liquid when on their 
wings and commensurate with the energy required for flight and a 
high temperature maintained in the hive a water supply is absolutely 
essential to keep the bee in good tone. 

The Artificial Hive. 

An artificial box hive made of teak wood is built in three pieces. 
The accompanying illustrations show a hive of the usual size used for 
Apis indica. The basal piece ( Fig. 4 A, ) measures 9" x 8^' x on 
the inside and carries 7 moveable frames (m./r. ) 8^^x6'' on which 
the wax combs are built. The frames remain i inch above the bottom 
and also leave sufficient space from the walls of the box on which they 
rest. Between two adjacent frames also, a space of i inch is left for 
the bees to pass through. The entrance to the hive ( ent. ) is situated 
at the base, and the projecting- foot board (/. b, ) acts as a platform 
for the bees' to alight before entering the hive. The middle piece 
( Fig. 4 B. ) is 3 inches high and accommodates also 7 smaller frames 
( m. fr* ) 8"x The topmost piece ( Fig. 4 C. ) forms the roof of 
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Fig. 4. An artificial box hive, ( detached ). 

A. — The basal piece showing only two of the seven moveable frames, 
m. fr., moveable frame, br. c., brood comb. f. b., foot board, ent, 

entrance to the hive. 

B. — The middle piece showing only two of the seven frames, m. fr., 
moveable frame. 

C. —The top piece with its ventilations, vn., ventilation. 



/. V. B. 


PRESSIVAJ.LA, PLATE I. 



vSTiinip:s ON \pis jsj)jcA. 

Explanation of thk Plaje. 

I’linto^rai.l, 1. An nxpcnniciu.il hce luxe kept in the Tlanttint. ('.aniens, 
I lomlxiv. 

rhoto^rajih J. Tlu' thu-e ])ieres ul Iho arlihi'ial liivc. 

I’hutoKiaiih 3. One iif the moveahle fianies, ivitli Inooil .aanh, imlletl 
out of the lu've. 

i’lintoftraph 4. A lyincal eoinh of A/^is nuhui, xnth the workers. 
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the hive and bears on its walls small round openings (v».) closed 
with wire nets for aeration. The wire netting prevents the bees from 
passing through the opening at the same time offering sufficient ventila- 
tion. A hive of this kind could be made for Rs. 5/. 

On all the moveable parallel frames the bees construct readily 
their wax combs. The larger lower combs ( Fig. 4 A. hr. c. ) are 
utilized as brood combs with their supply of brood honey and pollen, 
while the smaller upper combs are used for the storage of surplus 
honey. 


Q 



THE CIIROMOSOIVIES OF POECILOCERA PICTA, FABR, 
(A short-horned grasshopper). 

By 

J. J. ASANA 

Gujarat College, Ahmedabad, 
and 

S. MAKING 

Hokkaido Imp. University, Sapporo, Japan. 

Introduction. 

Since the beginning of this century male germ cells of Orthoptera, 
particularly of the short-horned grasshoppers, Acrididae, have furnished 
very favourable material for chromosomal studies. In Acrididae more 
than in any other group of insects it has been demonstrated by a host 
of investigators among whom Dr. McClung ('14) and his associates 
have been most active that a remarkable constancy of numbers, forms, 
size and behaviour exists in the chromosomes of a very large number 
of representatives of this family of short-horned grasshoppers. 

Since 1928 one of us, Asana ('28, '30, '31), has been observing a 
remarkable deviation in chromosome numbers in some representatives 
of Indian grasshoppers of the sub-family Pyrgomorphinae of the fami- 
ly Acrididae, and a preliminary account of the chromosomes of an 
Indian species Poecilocera picta is presented herewith. 

Material and Method. 

The following observations are based on testes derived from 
nymphs in all stages and adults of P. picta collected from the fields 
adjoining the Gujarat College, Ahmedabad. Large numbers of these 
insects are found feeding on the leaves of Calotropis and the common 
hedge plant. Euphorbia, late in the monsoon. The youngest nymphs 
appear in the field two times in a year, once in April, and again in 
October or early November. 

Specimens were decapitated or killed by pouring a little xylol on 
them soon after they were obtained from the field, testes quickly dis- 
sected out and subjected to a variety of fixatives, of which Champy’s 
mixture, weak Flemming with reduced glacial acetic acid or just a 
trace of acetic, and Benda’s fluid seemed to be the most favourable for 
chromosome studies. Sections were cut 10 to 15 micra thick and 
stained with Heidenhain’s iron heamatoxylin. 
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OBSERVATIONS. 

1. Spermatogonia : The chromosomes of the spermatogonial 
metaphase are all rod-shaped, straight or slightly curved (Fig. l). 
They arrange themselves radially in the equatorial plate, forming a 
typical rosette. In sections from well preserved material the homolo- 
gous mates are easily recognized. The diploid number of chromosomes 
as seen in the spermatogonia of this species is 19, 9 pairs of which are 
to be regarded as autosomes, the remaining one is the X-chromosome 
or the accessory chromosome functioning as a sex determinant. This 
unpaired accessory can be easily recognized by its rough contour, and 
it is rather narrower than the autosomes. 

According to McClung ('14) the diploid number of chromosomes 
in several numbers of Orthoptera belonging to the so-called Hippicus- 
type appears to be 23. While 19 chromosomes as the diploid number 
have been reported in a few species only, for instance, in Atractomor- 
pha (Machida, ^17) and Pamphagus (Granata, ^10). As compared with 
those of the Hippicus-type, the chromosomal complex as seen in 
Poecilocera, Atractomorpha and one or two other species is devoid of 
4 dot-like chromosomes. 

2. Primary spermatocytes : The chromosomes of the primary 
spermatocyte metaphase at the first maturation division (S. C.), are 10 
in number which are composed of 8 ring-tetrads, 1 rod-tetrad and an 
accessory or a sex chromosome (Figs. 2-3). The accessory is always 
situated in the central part of the equatorial plate surrounded by other 
chromosomes. In this reduction division the autosome tetrads are all 
divided into two equal halves, each half assuming a V-shape, while the 
sex chromosome goes undivided to one of the two poles of the spindle 
slightly in advance of the batch of the V-shaped halves going to the 
pole towards which the accessory proceeds, as is shown in the tangen- 
tial view of the spindle (Fig. 4). 

3. Secondary spermatocytes at the metaphase ; As a result of 
the asymmetrical first maturation division as seen in the above-men- 
tioned primary spermatocytes two kinds of secondary spermatocytes 
appear at the metaphase of the second maturation division (Figs. 5-6). 
One group consists of what may be called X-class secondary sperma- 
tocytes each of which contains the accessory or sex chromosome 
besides 9 autosomes, thus having in all 10 chromosomes. In the 
other group of secondary spermatocytes the accessory or X-chromo- 
some is absent. Cells of this second group contain only 9 autosomes. 
The chromosomes as seen in this second maturation division are all 
V-shaped at the metaphase, each V-shaped chromosome consisting of 
two rods superimposed at their inner ends where the spindle fibres 
are attached. 

Throughout these two maturation divisions the accessory chromo- 
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some shows a characteristic feature io that it (toes not get as intensely 
stained I 9 the dye as the aatosomes; it shows comparatively difihse 
staining. 

We are greatly indebted to Prof. Dr. Kan Oguma to whom we 
wish to express oar sincere {y)preciation for his great interest and 
helpful criticism in this study. 
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P(h cikki'm />ii til ( X ). 



1, S}>ermatogonial metaphase, 19 chromosomes ; 2 3, primary sperma- 
tocyte metaphases, 10 tetrads; 4, side view of first division; 5, secondary 
spermatocyte metaphase, X-class, 10 dyads : 0, the same, no X-class, 9 
dyads. X, the sex-chromosome. 




THE PROTRUSIBLE VESICLES IN CYRTACANTHA- 
CRINAE-ACRIDIINAE ( Orthoptera ). 

By 

V. P. VARDE, 

Professor of Biology, Samaldas College, Bhavmgar. 
Introduction. 

The writer discovered these vesicles for the first (time in 1929 in 
Anacridium aegyptiura. Anatomical* studies since then on other 
Acridiinae have shown that the vesicles are present in all the specimens 



Fig. 1. The posterior end of the abdomen of Anaaidmm aegyptmm, female 
seen from the ventral aspect; the suhgenital [date lifted up and the body 
tflted to one dde to show the orifices of the vesicles (V.) and that of gonopore 
( 0 ). S. p.ssthe opening of spermatheca ; s. g.=3ub-genital plate ; o. ifsyentral 
valvei of ovipodton ; a 8up.^or8al valves of ovipositors. X & 
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examined and that their presence may form a distinct sub-family 
character. 

The specimens examined are as follows 

1. Anacridium acgyptium, L, 

2. CalUptamus italicust L. 

3. Pezotettix giornai, ( Rossi ). 

4. Schistocerca paranensist Forsk. 

5. S. gregaria, F6rsk. 

6. Patanga succincta, L. 

7. Palaciosa khandelcnsis^ Bolivar. 

8. Podisma sp. 

The* ANATOMY OF THE VESICLES : — 

The vesicles in question are situated, one on each side of the 
gonopore, in the membranous area between the 8th sternite and the 
base of the ventral valves of the ovipositors. Normally they are 
hidden from view beneath the sub-genital plate of the 8th sternite 
( Figs. 1 and 2 ). Each vesicle has the form of a blind membranous 



Fig. 2. The same as the figure first seen from lateral aspect, the ventral 
valvesof ovipositors partly dissected to show the opening of spermatheca. o.d. 
=oviduct. The rest as in the fig. 1. X 8. 

pouch projecting into the body cavity on either side of the gonoduct 
and attached to muscle bands which are inserted into the apodeme of 
the 8th sternite ( Figs* 2 and 3 ). 

The histology of the vesicles ; — 

A longitudinal section of the wall of the vesiclei under studyi 
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shows the following structures from without inwards : — 

1. A thin noncellular layer of cbitin. 

2. A hypodermal layer and, 

3. A very thin layer of the basal membrane. 
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Fig. 3. The posterior extremity of abdomen of Pczotciiix ^rnau 
Explanations as in the fig. 1. X 10. 

The chitinous layer which is formed by the secretion of the 
hypodermis, is pierced through by a number of fine canalicules or 
diicteoles with chitinous lining ( Fig, 5 C. ). The chitinous layer is not 
of uniform thickness ; towards the bottom of the pouch it is somewhat 
thinner tlian elsewhere ( Fig. 4 ). 



Fig. 4. A portion of a longitudinal section of the ovtductory vesicle; 
bti^sbasal membrane; c.=:caDal!cule ; i.=chitinous layers; m.s=muscle band; 
nx-ssnucleus of a l^podennal ceU.; n. g.=snucleu8 of a glandular cell; 
secretion ; v. c.sscollecting vesicuie, X 375. 
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The hypodermis is composed of elongated cells ffiich containing a 
large, irregular more or less spherical nucleus with a large number of 
chromatin granules ( Fig. 5 nc. ) The cytoplasm of the hypodermal 
cells shows a reticular appearance after fixation. The basal membrane 
of these cells is extremely thin. 


Fig. 5. One of the hypodermal cells surmounted by a glandular cell. 

Explanations as in the Fig. 4. X 1075. 

In between and at the base of the hypodermal cells are found cer- 
tain typical glandular cells with a large nucleus containing chromatin 
granules. The cytoplasm of the glandular cells when fixed with 
common fixatives shows a fine granular structure. Each of these 
cells contains a form of a small vesicule ( Fig. 5 Vc. ) which collects 
the secretory product of the cell and passes it on into the cavity of the 
pouch along the path of the canalicule ( Fig. 5 c ) 

The Homology of the Vesicles • — 

Similar type of vesicles — Coxal vesicles — are described by OUDE- 
MANS (1888) in Thysanura. Larvae of Agelastica alni and Melasoma 
populi also possess similar vesicles, but in their case the turgidity of the 
organ is followed by ejection of blood (reflex bleeding). 

The vesicles of the type described above are also found in Or- 
thoptera in general. CUENOT (1896) finds a vesicle at the base of the 
elytra of Ephipiggar hruneri. VOSSELER (1903) describes a vesicle 
situated under the pronotum of Oedaleus senegalensis and a similar one 
near the articulation of coxae in Eugaster guyoni. HOLLANDE 
(1926) also describes certain vesicles of reflex bleeding in Eugaster 
spimlosus. 
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The vesicles of Acridiinae are, however, associated with the 
genitalia of the female only. Morphologically they may be considered 
as homologous with the coxal glands of Thysanura. But then they are 
found only in Acridiinae. Physiologically they may possibly be similar 
to the lateral saccules found in the female Bonthyx mori^ where the 
secretion is ejected at the time of copulation. They are therefore con- 
sidered as odoriferous organs which attract the male. 

Resume : — 

(1) Glandular vesicles are present one on each side of the 
gonopore of Acridiinae. 

( 2 ) The vesicles arc protrusible, the movement being controlled 
by a set of muscle bands attached at one end to the base of 
the pouch and at the other end to the apodeme of the 8th 
sternite. 

( 3 ) Histological studies indicate the glandular nature of these 
vesicles. 
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STUDIES IN INDIAN PUFFERS OR GLOBE FISHES 
IL THE BLOOD VASCULAR SYSTEM OF 
TETRODON OBLONGUS (Bloch). 

By 

P. R. AWATl, I. E. S. & D. WAMAN BAL, M. Sc. 

Royal Institute of Science, Bombay. 

The vascular system ( Figs. 1, 2, 3, 4, 5, 6 & 7 ) of Tetrodon 
oblongus consists of the heart, arteries, veins and capillaries, through 
which the blood is propelled forward in a definite direction by the 



Fig. 1 1 ’-Ventrd View (f the Heart of T. oblongus. 


Af. Br. A. —Afferent Branchial Artery; Aur.— Auricle ; B. A.'-Bulbus 
Arterious. C. D.—Cuvierlan Duct. V. Ao.— Ventral- Aorta. Yen.— Ventricle. 
I ; II ; & III.— Afferent Branchial Arteries. 
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rhythmical contractions of the heart. The course of the blood may 
diagrammatically be represented as follows : — 

I Sinus Venosus j 

Ductus Cuvieri Auricle 


Veins 


Capillaries of ^ the Tissues 
Arteries to the body 
Epibranchial arteries 


Eflferent branchial arteries 

^ Capillaries of the 


Ventricle 

I 

Bulbus Artoiosus 

Ventral Aorta 

I 

Afferent branchial arteries 

f 

gills 


The circulation of blood can be described under different follow- 


ing heads : — 

1. Heart : — The heart (Figs. 1 & 2) in Tetrodon oblongus 
consists of the sinus venosus, the auricle and the ventricle and is 
surrounded by the thin pericardium. The heart nearly fills the 
pericadial cavity which is closed off from the abdominal coelom by a 
fibrous transverse septum. 

Sinus venousus : — The sinus venosus ( Fig. 4 Sin. V. ) is a thin 
walled transversely elongated chamber placed at the base of the 
pericardial cavity. The large veins opening into it are the paired 
cuvierian ducts ( into which open vessels from the anterior as well as 
posterior regions of the body ), the paired subclavian and lateral veins, 
and the unpaired hepatic and inferior jugular veins. The sinus 
venosus together with the cuvierian ducts forms a horse-shoe shaped 
structure with the ends pointing dorsalward. It encircles the oeso- 
phagus ventrally and laterally. 

The sinus venosus communicates anteriorly with the auricle 
through the sinu-auricular aperture ( Fig. 2 Si. Au. Ap. ), situated in 
the middle of its ventral wall. This opening is guarded by a vahe 
( Fig. 2 Si. Au. V.), consisting of two membranous flaps (lips) anterior 
and posterior in position. This valve prevents the backward flow of 
blood from the auricle into the sinus venosus during the contraction 


of the former. 

Auricle : — The auricle { Aur. ) is a very irregularly shaped 
structure. It lies on the left side of the ventricle and extends slightly 
on its anterior and posterior sides and encircles it on both the ventral 
and dorsal sides. The wall of the auricle is thicker than that of the 
sinus venosus and is strengthened internally, especially on its dorsal 
and ventral portions by interlacing muscle bands, the musculi pectinati 
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( Fig. 3 M. P. ). It is separated from the ventricle by short horizon- 
tal auriculo-ventricular constriction. In the latter is situated the 
auriculo- ventricular orifice ( Fig. 2 Au. Ve. Ap. ) through which the 
auricle opens into the ventricle. It is guarded by a pair of vertical 
semilunar pocket-shaped valves, one anterior and the other posterior 
( Fig. 2 Au. Ve. V. ). They are membranous flaps wliich project into 



Fig. 2 . — The Heart cf T. oblongus dissected from the ventral surface. 

Au. Ve. Ap.— AuricuIO'Ventricular Aperture; Au. Ve. V.— Semilunar 
Pocket-shaped valves.; Cv.— Semilunar Valves; Si. Au. Ap.— Sinualiricular 
Aperture.; Si. Au. V. — Sinu-auricular Valve. Remaining letters same as in 
Fig. 1. 

the cavity of the ventricle, with the cavities of the pockets facing the 
ventricle. The mechanism of this kind of valves consists of the 
pockets being swollen out by the blood flowing into them and thereby 
closing the orifice. 

Ventricle : — The ventricle (Ven.) is antero-posteriorly enlongated 
cylindrical structure, situated somewhat ventral to the auricle. Its 
posterior portion as already mentioned, is partly enclosed by the 
auricle. The walls of the ventricle arc very thick and muscular and 
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are produced internally into ridges — the columnae carnae ( Fig, 3 
Col, C. ), The latter reduce its lumen to a considerable extent and 
give the ventricle a spongy texture. The structure that follows the 
ventricle is the Bulbus Arteriosus which is nothing but a greatly 
dilated basal end of the ventral aorta. Between the ventricle and the 
bulbus arteriosus there is a deep constriction or furrow which appears 
to indicate the remains of the conus, since in this region there is a pair 
of semilunar valves ( Fig. 2 Cv. ) located one above the other 
dorsoventrally. They guard the opening of the ventricle into the 
bulbus. They are pocket-shaped and have semilunar edges. Their 
cavities point towards the bulbus arteriosus. 



Fig. 3 i^Transvcrsc Section of tits Heart cf T. ohlongus passing throu^ the Auricle 

and Ventricle, 

Col. C.— Columnae Carnae ; M, P.— Musculi Pectlnati. Remaining letters 
same as in Figs. 1 & 2. 

Bulbus arteriosus : — The structure of the heart of a higher 
Teleost deviates generally from that of a lower Teieost and other 
fishes like the Elasmobranchs as far as the region of the conus is 
concerned. The lower Teleostomes ( such as the Chondrostei, 
Polypterini and Lepidosteoidei ) possess a well developed muscular 
and contractile conus which is a continuation of the distal end of the 
ventricle. In the higher Teleostomes (such as the Teleostei) on 
the other hand, the conus is reduced and is replaced wholly or partially 
by a non-contractile and non-muscular structure called “ The bulbus 
Arteriosus ” ( B. A. ). Thus the bulbus arterious does not constitute 
any part of the heart but it is simply a swollen proximal or basal part 
of the ventral aorta. The latter is greatly swollen at its origin from 
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the ventricle and its internal surface is produced into longitudinal 
folds. Its walls as well as the folds are composed of the fibrous 
connective tissue without muscle strands. 

Ventral Aorta : — The bulbus arteriosus is followed by the distal 
part of the ventral aorta ( V. Ao. ) which runs along the ventral sur- 
face of the pharynx and between the ventral extremities of the gill 
arches. It is a non-contractile and tubular structure and its walls are 
composed of fibrous connective tissue. It gives rise to three afferent 
branchial arteries ( Af. Br. A. ) on each side. 

The Afferent Branchial Arteries : — The first pair of the afferent 
branchial arteries is formed by the bifurcation of the ventral aorta 
itself and supplies blood to the first pair of gills. Each of them runs 
along the outer grooved surface of the first branchial arch, supplying 
blood through numerous branches along its whole length to the anterior 
and posterior gill lamellae of the first holobranch. The second and 
third afferent branchial arteries of each side seem to arise from the 
common vessel arising from the ventral aorta at a little distance 
behind the first. This common vessel is divided internally by a fine 
septum into two branches almost at its origin but externally it appears 
to be continued as one for an appreciable distance where the two 
afferent arteries diverge from each other. The second and third 
afferent arteries of each side run almost parallel with the first of that 
side along the grooved surfaces of the second and third branchial arches 
respectively. 

The function of the heart is to pump the blood to the gills. This 
pumping of the blood is effected by the rhythmical and successive 
contractions of the heart. These contractions are effected by muscle 
strands of the muscular tissue of which the heart is made. The con- 
traction of the different parts of the heart talces place in a regular 
order ; first the sinus, then the auricle and ventricle and finally it ends 
in the bulbus or ventral aorta. When the sinus venosus contracts, 
the blood, brought to it by the veins coming from different parts of 
the body, is forced forward into the auricle through the sinu-auricular 
aperture. But the blood is prevented from running backward into 
the ductus cuvier since the latter, being always full, is under a higher 
pressure than what is obtained in the auricle. The two membranous 
flaps which form the sinu-auricular valve, prevent the backward flow 
of the blood from the auricle into the sinus when the former con- 
tracts in its turn and drives the blood into the ventricle. The two 
semilunar pocket-shaped valves in the ventricle act likewise and 
prevent blood from flowing back into the auricle when the ventricle 
contracts. During the contraction of the ventricle, the blood passes 
into the bulbus arteriosus and thence into the ventral aorta. There is 
a pair of semilunar valves at the opening of the ventricle into the 
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bulbus arteriosus and any return of the blood into the ventricle is 
made impossible by the presence of these valves. The blood then 
passes into the three pairs of afferent branchial arteries in order of 
their origin and is taken ultimately into a great number of lamellar 
capillaries of the gills where the oxygenation of the blood takes place. 

The Efferent Branchial Arteries \ — The aerated blood from the 
several gill lamellae is collected by a set of efferent capillaries into three 
pairs of blood vessels called ‘‘ the efferent branchial arteries ” ( Fig. 4 
Ef. Br. A. ) corresponding to the three afferent branchials. There are 
only three such arteries on each side ( since the fourth efferent branchial 
artery has disappeared along with the disappearance of the fourth gill ). 
It should be noted here that the blood from the two demibranchs of 
each branchial arch i.e., from a single holobranch is conveyed to the 
lateral dorsal aorta of each side by single efferent vessel unlike that of 
the Dogfish in which a loop is formed in the gill region. Each effe- 
rent branchial artery is continued dorsally towards the lateral dorsal 
aorta ( L. Ao. ) of its side as the epibranchial artery ( E. Br. A. ). 
The three epibranchials of each side form the lateral dorsal aorta of 
that side. The paired lateral aortae thus formed unite posteriorly on 
the dorsal side of the oesophagus and form the dorsal aorta ( D. A. ). 
Anteriorly they run towards the base of skull as the common carotid 
arteries which will be described in connection with the head arteries. 

The Arteries of the Head ( Fig. 4 ) : — The common carotid artery 
( C. Car. A. ) which is the anterior continuation of the lateral aorta 
divides into the external and internal carotids. 

The external carotid ( Ex, Car. ) is termed as “ Orbitonasal by 
Allen, Nils Rosen and other authors. It runs forward along the 
ventral surface of the skull and extends right up to the anterior end 
of the head. On its way it gives off several branches supplying the 
eyes, eye-muscles, nostrils etc. While the internal carotid •( I, Car.) 
after running for a short distance enters the parasphenoid and meets 
its fellow from the other side and thus forms the “Circulus Cephalicus”, 
the characteristic structure of the Teleosts ( Cir. C. ). 

A pair of arteries is given off both anteriorly and posteriorly from 
the circulus cephalicus at the place of the union of the two internal 
carotids. The anterior pair forms the Optic arteries ( Opt. A. ) and 
the posterior, the Cerebral arteries ( Cer. A. ). The Optic arteries 
have a very short common root since they soon diverge out from each 
other. Each of them, then, passes out towards the eye of its side 
along the corresponding optic nerve and enters the retina along with 
the nerve. While the Cerebral arteries arise like the optic arteries^ 
but on the opposite side from the circulus cephalicus. They enter the 
cranial cavity through the parasphenoid and then they separate out 
immediately after their entrance into the right and left cerebral 




A. B. A. 2--Artery to the Air Bladder from the Subclavian artery ; 
A. B. A. 3 — Artery to the Air Bladder from the Dorsal Aorta; A. Hy.-Hyoi- 
dean Artciy ; Af. Br. A. — Afferent Branchial Artery ; Af. Ps. Br. A,— 'Afferent 
Pseudo-branchial Artery; Ant. Cer. A. — Anterior Cerebral Artery; Aur.-- 
Auricle; B. A.— Bulbus Arteriosus ; C. A.— Caudal Artery; C. Car. A.~-Com 
mon Carotid Artery ; Cer. A— Cerebral Artery; Cir. C.— Circulus Cephalicus; 
Cm. A.— Coeliaco Mesenteric Artery; D. A.—Dorsal Aorta; E.— Eye ; E. 
Br. A. — Epibranchial Artery ; Ef. Br. A. — Efferent Branchial Artery ; Ef . Ps. 
Br, A,—Efferent Pseudo branchial Artery ; Ex Car.- -External Carotid Artery ; 
I. Car.— Internal Carotid Artery ; L. Ao.— Lateral Dorsal Aorta ; M. Ant. Cer. 
A. — Median Anterior Cerebral Artery. M. Post. Cer. A.—Median Posterior 
Cerebral Artery; Mn. A. — Mandibular Artery; Nos. — Nostril; Op. A.— 
Ophthalmic Artery ; Opt. A.— Optic Artery ; Or. A,~ Orbital Artery; Post. 
Cer. A.— Posterior Cerebral Artery; Ps. Br— Pseudobranch \ R. A. 1.— 
Arteries to the Kidney from the Subclavian Artery ; R. A. 2. — Arteries to the 
Kidney directly from the Dorsal Aorta ; Scl. A.— Subclavian Artery ; Sin. V.— 
Sinus Venosus; Sp. A. — Spinalis Artery; V. Ao. — Ventral Aorta; Ven.— 
Ventricle ; Ven. F. A.— Artery to the Ventral Fin ; Ver. A.— Vertebral Artery. 
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arteries. Each of them curves out by the side of the pituitary body 
and forms a sort of a semicircular loop within the cranial cavity. 
Posteriorly the two loops approach each other in a mid-ventral line 
between the optic lobes, where each of them again divides into two 
branches forming the anterior and posterior cerebral arteries (Ant. 
Cer. A ; Post. Cer A. ). The anterior cerebrals after a short course 
unite with each other beneath the optic lobes and form the combined 
median anterior cerebral artery ( M. Ant, Cer. A. ). The latter runs 
forward along the ventral portion of the brain anterior to the cerebel- 
lum and thereby supplies blood to this part of the brain. The 
posterior cerebrals likewise meet each other and form the combined 
median posterior cerebral artery ( M. Post, Cer. A. ), which proceeds 
towards the posterior region along the ventral surface of the brain. 
The combined median posterior cerebral artery gives out a small pair, 
one on either side beneath the medulla oblongata. It supplies blood to 
the fifth, seventh, eighth and ninth cranial nerves and also to the 
auditory organ. The median artery is then continued behind as the 
spinalis or basilaris (Sp. A.) artery which runs along the ventral 
surface of the spinal cord throughout its length. 

The Orbital artery (Or. A.) arises on each side of the lateral 
aorta a little behind the opening of the first epibranchial artery into the 
same. It is known as orbital artery ( Goodrich ) or external carotid 
(Nils Rosen). It runs forward towards the orbit dorsal to the 
pseudobranch and supplies blood to the region surrounding the eye. 

The Pseudobranchial or Hyoidean artery ( A. Hy. ) is a fairly 
large vessel arising on each side from the ventral end of the first 
efferent branchial. It is called the “ Hyoidean or Pseudobranchial 
artery ” which on leaving the branchial arch gives rise to a small 
branch called Mandibular artery ( Mn. A. ). The latter supplies blood 
to the mandibular and to the opercular regions. The main hyoidean 
trunk then turns round dorsally and runs along the internal surface of 
the operculum as the “ Afferent Pseudobranchial artery ” (Af. Ps. Br. 
A. ). After reaching the pseudobranch it breaks up into several 
capillaries in the filaments of that structure. The blood from the 
pseudobranch is again collected by the efferent pseudobranchial 
capillaries. All these unite to form the “ Efferent Pseudobranchial 
artery” ( Ef. Ps. 13r. A.) which after crossing o\er the external 
carotid divides into two branches. One of them is known the 
Ophthalmic artery ( Op. A. ) and the other running inward, meets its 
fellow from the other side above the parasphenoid. The ophthalmic 
of each side proceeds towards the eye along the optic nerve of its side 
and parallel with the optic artery already described. It finally 
perforates the sclerotic coat and supplies blood to the choroid gland of 
the eye. 
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Thus it will be seen from the above description that the 
pseudobranch is supplied with arterial blood unlike the other gills. It, 
therefore, appears that it has lost its original respiratory function 
though its morphological structure is almost similar to that of a 
demibranch of an ordinary gill. The function of the pseudobranch is 
not yet ascertained, Joh. Muller (6) suggested that the pseudobranch 
is a gland furnishing an internal secretion, and that the object of the 
included capillary system of the pseudobranch is to equalise the 
intraoptical pressure by smoothing down the pulsation of the heart. 
According to Cole and Johnstone (6) there is no evidence of the 
elaboration of any internal secretion and the blood in the ophthalmic 
artery has already passed through the branchial capillaries before 
reaching the pseudobranch. 

The Hypobranchial Arteries (Fig. 5): — They consist of small 
vessels, arising from the ventral ends of the three pairs of efferent 
branchial arteries. The prominent of them is a small commissural 
vessel ( Com. A. 2. ), arising from the ventral end of the second 
efferent branchial artery. It unites with its fellow of the other side 
below the ventral aorta and the combined vessel thus formed is called 
the ** Median Hypobranchial Artery ** { Md. Hy. Br. A. ). The latter 
runs down for some distance in a vertical direction through the sterno- 
hyoid muscles and then turns behind towards the posterior side. It 
gives off a single “ Sternohyoid ” artery ( St. A. ) to the sternohyoid 
muscles while passing through them. Then the median hypobranchial 
artery is continued towards the posterior end and it gives off a pair of 
lateral branches at the anterior end of the pericardial cavity. Each of 
the laterals may be called as the Pericardial ** artery ( Peri. A. ) 
which runs on each side along the outer margin of the pericardial 
cavity and finally disappears in the muscles of the pectoral girdle. 
On its way it gives off several smaller branches, supplying blood to 
the heart, the pericardium, the air-sac and to the pectoral muscles. 
Behind the pericardials, the median hypobranchial artery becomes 
small and supplies blood to the ventral longitudinal muscles of the 
air-sac and to the air-sac itself ( A. S. A. ). Each commissural from 
the second efferent branchial artery gives off in addition a small branch 
towards the anterior side before joining its fellow from the other side. 
This small Buccal Artery (Bu. A. ) runs forward and supplies blood to 
the muscles on the ventral wall of the buccal cavity. 

Similarly there arises on each side a commissural vessel from the 
ventral ends of the first and third efferent branchial arteries. The 
commissural from the first { Com. A. 1. ) is small and divides into 
two branches at some distance from its origin. The anterior of the 
two runs in front and the posterior one joins the commissural from 
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the second eflferent branchial artery. The commissural from the 
third ( Com. A. 3 ) likewise divides into two branches. The anterior 
of them runs forward and opens into the commissural from the second. 



Fig 5 : — The Hypobrancfml ArUries of T, obkmgus, 

AS. A.— Artery to the Air Sac; Bu. A.— Buccal Artery; Com. A. l.--Com. 
A. 2. and Com. A. S.—Commissural Vessels from the First, Second & Third 
Efferent Branchial Arteries respectively ; Ef. Br, A.— Efferent Branchial 
Artery ; Md. Hy. Br. A.— -Median Hypobranchial Artery ; Peri. A.— Pericardial 
Artery; St. A.— Sternohyoid Artery. 

The posterior branch of the same runs behind and breaks into smaller 
vessels below the oesophagus. It supplies blood to the dorsal region 
of the heart, and to the pharyngeal and oesophageal regions. 

The Dorsal Aorta and its Branches : — The dorsal aorta ( Fig. 4 ) 
gives out several branches which are described below. 

(1) The Subclavian Arteries : — A pair of large vessels arises 
from the dorsal aorta at its very beginning. They are called the 
“Subclavian arteries” (Scl. A.) supplying the paired pectoral fins. 
Immediately after their origin they proceed out towards the body-wall 




Fig. 7 \-^Venous System of T. Obkmgus. 

A. B,— Air Bladder ; A. B. V. 2—Vein from the Air Bladder opening 
into the Posterior Cardinal Vein ; Ant. Card.=Anterior Cardinal Vein ; Aur= 
Auricle; B. A.=Bulbus Arteriosus; Br, V.=Brachial Vein;- C. D.=Cuvierian 
Duct ; C. V.=Caudal Vein ; d V.=ClavicuIar Vein ; Gen. V. 2==Genital Vein 
opening into the Cuvieiian Duct ; Gon.=Gonad ; Hep. V.=Hepatlc Vein ; L V. 
niac Vein ; Inf. Ju.=Inferior Jugular Vein ; K.=Kidney ; L.=Llver ; L.A.V. 
Lateral Abdominal Vein; L,C.V.=Lateral Cutaneous Vein; Post. Card. 
Posterior Cardinal Vein ; Rn. Pt=Renal Portal Vein ; Sg. V.=Segmental 
Vein; Sin. V.=Sinus Venosus; Sub, V.=Subclavian Vein; Unp. Post. 
Card.=Unpaired Posterior Cardinal Vein; V.C. V.=Ventral Caudal Vein; 
Ven.=Ventrlcle, 
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(B) Veins in the body- wall, 

(a) The Lateral Abdominals. 

(b) The Lateral Cutaneous. 

L All the blood from the head region is returned to the heart by 
the large paired anterior cardinals, unpaired inferior Jugular and by the 
paired clavicular veins coming from the clavicular muscles. 

(a) Tke Anterior Cardinals \ — The paired anterior cardinals 
(Fig. 7 Ant. Card.) are large thin- walled vessels which drain the blood 
from the head, eyes, brain, branchial regions etc. They start from the 
anterior portion of the head and are joined on their way by smaller 
vessels from the orbito-nasal and branchial regions. They, then, run 
towards the heart along the ventral surface of the skull and dorsal to 
the branchial arches. The anterior and posterior cardinals of each side 
open side by side into the wide transverse vessel, the “ Cuvier ian duct 

( C. D. ). The latter is continued into the sinus venosus. 

(b) The Inferior’ Jugular : — The unpaired inferior jugular vein 
( Inf. Ju. ) originates from the ventral margin of the branchial arches 
and runs above the ventral aorta for a short distance. It then bends 
outside and proceeds towards the sinus venosus by the side of the heart. 
It opens into the right side of the sinus venosus. 

(c) The Clavicular Veins : — They consist of two slender vessels 
( Cl. V. ) arising from the antero-lateral side of the skull and from the 
clavicular muscles. They proceed towards the sinus venosus along the 
ventral region of the gills. Each of them collects blood from the clavi- 
cular muscles and finally joins the lateral abdominal vein ( to be des- 
cribed subsequently ) of its side. 

II. The Veins that drain off the blood from the region behind 
the heart can be described under two heads as mentioned in the table 
given above. 

(A) The veins coming from the abdominal cavity consist of five 
principal vessels as described below. 

(a) The Posterior Cardinals : — The Posterior Cardinal veins 
( Post. Card. ) consist of two wide but very short vessels owing to the 
shifting of the kidneys towards the anterior end of the abdominal 
cavity. Each of them commences in the compact kidney of its side 
and then approaches the anterior cardinal of the same side in the 
region of the heart. However it opens separately into the cuvierian 
duct as mentioned above. In addition to the blood from the kidney, the 
posterior cardinal receives venous blood from the air bladder ( A. B. 
V. 2 ). A small vein starts on each side from the dorsal wall of the 
air bladder and after running outward towards the region of the kidney, 
it empties its contents into the lumen of the posterior cardinal vein. 
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(b) The Renal Portal System : — The caudal vein ( C. V. ) from 
the tail runs towards the anterior side through the haemal canal, 
immediately beneath the caudal artery. It, then, emerges into the 
abdominal cavity and runs as a single vessel for a short distance. This 
undivided portion of the caudal vein may be called as the Unpaired 
Posterior Cardinal ” ( Unp. Post. Card. ) vein. It is joined on its way 
by a single vein, formed by the union of two vessels one from each 
side. The latter are the inner branches of the iliac vein ( I. V. \ It 
then divides into the right and left renal portal veins ( Rn. Pt. ) at 
some distance behind the air bladder. Each of the branches curves 
out and proceeds towards the kidney of its side and enters the posterior 
lobe of the same. It breaks into several smaller branches in that 
organ. The kidney also receives an additional supply of venous blood 
from the muscles of the trunk through several segmental veins (Sg. V.). 
Finally the blood from the kidney is drained off by the posterior 
cardinal and thence to the cuvierian duct. 

(c) The Hepatic Portal System ( Fig. 6 ): — The blood from the 
different parts of the alimentary canal, also a small portion from the 
gonads ( Gen. V. 1. ), the urinary bladder and the two ureters, together 
with a small portion of blood from caudal vein ( B. C. V. ) and the 
blood from the ventral region of the air bladder ( A. B. V. 1 ), is col- 
lected by a series of smaller veins constituting the Hepatic Portal 
system. These several veins join each other as they run towards 
the liver and thereby give rise to a principal vein called “ The Hepatic 
Portal Vein (Hep. Pt.). The latter runs towards the liver and. 
finally discharges its contents into it. It should however be noted 
that the hepatic portal vein does not enter into the liver by a single 
trunk but it divides again into a small number of branches before 
entering into the liver. They, then, enter the liver independently and 
break into numerous capillaries in the interior of that organ. 

The blood from the liver is recollected by a number of small 
veins which ultimately unite into a short, wide and unpaired vein called 
the “ Hepatic Vein ( Fig. 7 Hep. V. ). The latter opens directly into 
the sinus venosus. 

( d ) The Genitals : — A stout vein ( Fig. 7 Gen. V. 2 ) starts from 
each gonad ( either testis or ovary ) and runs forward towards the 
heart along the ventral surface of the air-bladder. It finally opens 
directly into the cuvierian duct of its side. It should be mentioned 
here that in a few specimens it was found that the two genital veins 
joined each other and then the single vessel, thus formed, opened into 
the right cuvierian duct. 

(e) The Air-bladder Vein: — A small vein ( Fig. 7 A. B. V. 2 ) 
starts on each side from the dorsal wall of the air bladder and after 
running outward towards the region of the kidney, it empties its con- 
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tents into the lumen of the posterior cardinal vein of its side. It may 
be noted here that a portion of the venous blood from the ventral 
region of the air bladder is collected by a single slender vessel. The 
latter opens { as described above ) into the hepatic portal vein on its 
way towards the liver ( Fig. 6 A. B. V. 1. ). 

(B) The Veins running along the body wall consist of two paired 
loop-like vessels as described below : — 

(a) The Lateral Abdominals : — These paired veins arise from the 
post-cloacal myotomes, on the ventral region of the tail by the side of 
the ventral fin. Each of them is formed by the union of several 
smaller vessels coming from the muscles of the surrounding area of 
the ventral fin and some from the ventral fin itself. They, thus, give 
rise to a single vessel on each side of the ventral fin. It seems to 
correspond to the Iliac vein ( I. V. ) of the Dogfish. Each of them 
proceeds forward and divides into two branches as soon as it enters 
the abdominal cavity. The inner of the two receives several segmental 
veins from the precaudal myotomes and from the cloacal region. It, 
then, joins its fellow of the opposite side and the common vessel thus 
formed opens into the unpaired posterior cardial vein as described 
above. The outer branch on the other hand continues forward as the 
well-known “Lateral Abdominal Vein ”, on each side (Fig 7. L. A. V.). 
It runs forward along the latero- ventral side of the body, immediately 
external to the peritoneum and is more or less embedded in the ventral 
longitudinal muscles. On its way towards the heart it receives several 
branches from the trunk muscles. It turns dorsalwards in the pectoral 
region and then receives a branch from the clavicular muscles as 
described above. The common vessel thus formed turns again towards 
the posterior side and soon enters the sinus venosus. 

(b) The Lateral Cutaneous : — In the mid- ventral region of the 
tail behind the ventral fin, a vein is formed by the union of two smaller 
vessels. The single vein so formed may be called for convenience sake 
“ The Ventral Caudal Vein” (V. C. V.) as distinguished from the other 
caudal vein already described. It runs along the mid-ventral line as far 
as the ventral fin, where it divides into two branches one running on 
each side of the fin. It, then, proceeds along the lateral bodywall as 
the “ Lateral Cutaneous Vein” (L. C. V.) below the skin and running 
almost parallel with the lateral abdominal vein mentioned above. On 
each side it runs as far as the pectoral region where it joins anteriorly 
with the Brachial vein (Br. V.) of its side. The common vein thus 
formed, carrying blood both from the pectoral girdle and from the 
lateral cutaneous vein may now be called the “Sub-Clavian Vein” 
(Sub. V.). The latter enters finally into the sinus venosus. 

Thus it will be seen that certain portion of the venous blood from 
caudal region reaches the heart directly without the intervention of 

J 
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either the renal portal or hepatic portal systems ; whereas the remain- 
ing main portion of blood has to pass through one of the two portal 
systems. 

BIBLIOGRAPHY 

1. Boulenger. G. A. . . Fishes. The Cambridge Natural History 
Vol. VII, London, 1910. 

2. Bridge, T. W. Fishes. The Cambridge Natural History 
Vol. VII, London. 1910. 

3. Cole, F. J. & Johnstone J. Pleuronectes, L.M.B.C. Memoirs 
VIII, London, 1901. 

4. Goodrich, E. S. Studies on the Structure and Development 
of Vertebrates, Macmillan & Co., London, 1930. 

5. Kingsley, J. S. Comparative Anatomy of Vertebrates. John 
Murray, London, 1917. 

6. Lankester, Ray. A Treatise on Zoology. Adam and Charles 
Black, London, 1909. 

7. Parsons, C. W. The Conus Arteriosus in Fishes, Quart. 
Journ. Micr. Sci. Lond. 73, 1929, P. 145-176. 

8. Ridewood. On the relations of the Efferent Branchial Blood 
vessels to the Circulus Cephalicus in Teleostean Fishes. Proc. Zool. 
Soc. Lond. 1899, p. 939-956. 

9. Rosen N. Studies on the Plectognaths. (1) The Blood 
Vascular System. Ark. Zool. Stockholm, Vol. VII, 1912. 



TWO NEW SPECIES OF THE GENUS DIPLOTRIMNA 
(NEMATODA) PARASITIC IN THE 
COMMON INDIAN MYNA 
( Acridotheres Tristis Tristis ). 

By 

y N. KARVB, M. Sc. 

Biology Department, S. P. College, Poona. 

The parasitic worms described in this paper were collected from 
the body-cavity of the Myna on two occasions. A study of the 
structure of these worms revealed the presence of two distinct species 
in the lot. 

DIPLOTRIAENA ACRIDOTHEREl N. SP. 

The worms belonging to this species are long and white in colour. 
The males measure 35 mm.-52 mm. in length and have a maximum 
width of 0487 mm. Females are much longer than the males and 
are 118 mm.-125 mm. long with a maximum breadth of 0"7 mm.- 
1*2 mm. The cuticle of the body appears to be unstriated in both the 
sexes. The worms taper towards the extremeties, the anterior end 
being somewhat narrower than the posterior one. The trident mea- 
sures 0*127 mm.-0*154 mm. in the male and 0*154 mm.-0*245 mm , 
in the female. Its anterior end is blunt. The oesophagus can be .seen 
through the body- wall, in all the specimens, with the naked eye. It is 
divided into two parts — a short anterior and a very long posterior one. 
The posterior portion of the oesophagus, in all the specimens, appears 
black under the microscope. The length of the entire oesophagus is 
8*61 mm.-8*691 mm. in the male and 9*17 mm.-lT072 mm. in the 
female. The short anterior part of the oesophagus is 0*21 mm. — 
0*227 mm. long in the male and 0*21 mm.-0*272 mm. in the female. 
The nerve ring is situated at 0*209 mm.-0*227 mm. from the 
anterior end in the male and 0*2 mm.-0*209 mm. from the same end 
in the female. The tail of the male measures about 0*1 mm. in length 
and is truncated. It is somewhat compressed dorsoventally and 
expanded to some extent laterally in the cloacal region. The tail of 
the female is round and measures 0*290 mm.-0’372 mm. in length. 

There are eleven pairs of caudal papillae in the male. Two pairs 
are preanal and the remaining ones postanal. The left papilla of the 
9^nd preanal pair is, in some specimens, displaced and is situated by 
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the side of the anal aperture. Of the eleven pairs, five are situated 
on the margin of the tail. The spicules are unequal and dissimilar. 
The right spicule which measures 0*55 mm.-0‘61 mm. is spirally 
coiled and is the smaller of the two. The left spicule is straight, much 
longer and varies from 1*7 mm.-2‘51 mm. in length. 



Fig.l 

DifMriaena acridotherei 

Dorsal view of the anterior end of the male. N — Nerva ring. 


In the female the vulva is situated at a distance of 0454 mm.- 
0*609 mm. from the anterior end. The vagina is muscular and 
gradually dilates as it runs posteriorly, the point of bifurcation being 
situstted at a distance of about 2*90 mm, from the vulva in a specimen 



TWO NEW SPECIES OF THE GENUS pIPLOTRIAENA 


77 


measuring 125 mm* The eggs are thick-shelled 
and measure 0*056 mm.-0*059 mm. X 0*035 mm.- 
0*04 mm. 

Host— Myna ( Acridotheres trisiis tristis ) 
Habitat— Body cavity. 

Locality— Nagpur ( C. P. ) 



Difjiotriaena acridothirei 

Laterval view of the anterior end of the male. 

DIPLOTRIAENA NAGPURENSIS N. SP. 

A single male worm of this species was 
found among the worms belonging to the species 
D. acridotehrei. It could easily be marked out 
from the rest on account of its concave anterior 
end and the projecting tridents. 

The total length of the worm is 33*95 mm. 
with a maximum thickness of about 0*591 mm. 
The tridents measure 0*165 mm. Their anterior 
end is truncated and projects beyond the cuticle 
of the anterior end of the worm. In the dorsal 
view the anterior extremity shows a forwardly 
directed concavity with the tridents on each side 
of it. The oesophagus is very long and as usual is 
divided into a short anterior portion, measuring 
0*272 mm. and a much larger posterior one with 
a length of 7*178 mm, The nerve ring is situa- 



Fig. 3 

Diplotriaena acrklothefci. 

Posterior end of the male 
to show the spicules. Ventral 
view. 
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ted at 0'2 mm. from the anterior end and encircles the first portion 
erf the oesophagus. 

The posterior end appears round in lateral view, but when seen 
from the ventral side, it is truncated. No caudal papillae could be 



Fig. 4 

D^Mriaena acridolherei 

Tail of the male under higher magnification showing the caudal pajfiUae 
and the ends of Spicules. Ventral view. 

made out. The cuticle of the postanal as well as some portion of the 
preanal r^ion, is granular. The cloaca and the lips of the an^l 
aperture are supplied with muscles which are inserted on cuticnlar 
thickenings. The appearance presented by the tail is like a network 
of muscles with granular interstices. The spicules are unequal and 
dissimilar. The right one is spirally coiled and measures 0*5 mm. 
while the left is 2'1 mm. in length. 

This worm resembles D. pungens (Schneider, 1866) and 
D. urodssae Maplestone, 1931, in certain characters. However, it 
possesses others which distinguish it from both these species. Ip 
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Fig. 5 

Diplotriaena mgpuremis 

Dorsal view of the anterior end of the male. 



Fig. 6 

D^lcirimna nagpurcnsis 

Lateral view of the anterior end of the male. 
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D. punsens the trident measures 0*25 mm.-0*27 mm,; it is only 
0-165 mm. in the present species. The tridents in D. nagpurensis 
protrude beyond the anterior end as in D. pungens but the lip-like 
elevations which are present in the latter species are not present in 
the former. Moreover in D. nagpurensis the anterior end of the 
trident is distinctly truncate and forms a slight 
concavity when viewed laterally. The oeso- 
phagus and both the spicules are distinctly 
smaller in D. pungens than these structures 
found in D. nagpurensis. According to 
Schneider’s observations D. pungens possesses 
seven pairs of caudal papillae in the male. 
Boulenger ( 1928 ) could observe only three 
postanal pairs in the single specimen at his 
disposal. In D. nagpurensis no caudal papillae 
are present in the male. This would show 
that D. nagpurensis is quite distinct from D. 
pungens. 

D urocissae is comparatively a much 
smaller worm than D. nagpurensis. Though 
in D. urocissae the tridents project beyond 
the cuticle of the anterior end just as they 
do in D. nagpurensis^ their anterior ends are 
sharp and not truncated as in the latter 
species. Again, there are two pairs of caudal 
papillae in the male of D. urocissae^ while 
there are none in D. nagpurensis. Thus it 
would be seen that D. nagpurensis is quite 
distinct from D. urocissae. 

Host — Myna {Acridotheres iristis tristis). 
Habitat — Body cavity. 

Locality — Nagpur (C. P.). 
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A REPORT ON THE STUDY OF “ BLOOD PRESSURE” 
OF INDIANS IN BOMBAY 
By 

S. G. VENGSARKAR, M.D., 

AssL Hon. Physician to the King Edward Vll Memorial 
Hospital^ Pareli Bombay. 

P. RAGHAVAN, and G. B. GODBOLE, M.B., B.S. 

Post-gradiiate Students at the King Edward VII Memorial 
Hospital, Parel, Bombay. 

During the past decade or two, the importance of sphygmom- 
anometeric measurements has increased to such an extent that to-day it 
is considered a necessity to estimate the blood pressure as a matter of 
routine either in the consulting room or at the bedside. The technique 
of measuring the blood pressure has been so simplified by the introduc- 
tion of the auscultatory method that it comes within the scope of every 
general practitioner to make a fairly accurate estimate of the same. 
Its value from the points of view of diagnosis and prognosis cannot be 
ignored. 

To understand the proper significance of an individuaFs blood 
pressure reading in any pathological condition, it is essential to have a 
definite idea of the normal range of variations under physiological condi- 
tions. A good deal of work has been done in other countries on normal 
blood-pressure and the extent and nature of departure from the 
normal in various pathological conditions. But unfortunately no such 
ground work has been done as regards the people of this country. 
The only reference that we have been able to find is in the work of 
McCay on the systolic blood pressure of Hindus of Calcutta. The 
work of Cadbury among Chinese students at Canton and of other 
observers among people in semi-tropical places suggests that the blood 
pressure of Indians ought to be lower than that of people residing in 
more temperate climates. It is with a view to have an idea of the 
blood pressure and its variations in physiological states under the 
peculiar environments in India ( Bombay ) that this investigation was 
taken in hand. An attempt has been made to give a statistical treat- 
ment to the data collected from the materials at our disposal with a 
view to getting a better understanding of the causes responsible for its 
variations. The blood pressure in cases of Pneumonia was also 
studied from the materials available in the medical wards of the K. £« 



BLOOD PRESSURE OF INDIANSl IN BOMBAY 


83 


M. Hospital ; but this will form the subject of another paper. The 
work was started at the end of September 1930 and was brought to a 
close in October 1932. During this period the blood pressure of 1,302 
persons was measured. Of these 1,012 were Hindus, 108 were 
Christians, 113 Parsis, 64 Mohamedans and 5 Jews. 

Materials and the method. 

The basal blood pressure, i. e. the blood pressure under basal condi- 
tions of metabolism was investigated among those of the students, resi* 
dent medical officers, nurses and the clerical staff, residing on the 
premises of the group of hospitals in Parel. The blood pressure during 
working hours was studied in addition, amongst school children attending 
Dadar schools and amongst clerks of the Municipal Head Office and 
among students of the Ismail College, Andheri. 

Throughout our investigations we have adopted the horizontal 
position (recumbent posture) without a pillow or with a low pillow 
under the head. The subjects were allowed to lie down for about five 
minutes on the couch during which period a record of the name, sex, 
relevant personal history, family history and habits (especially as 
regards food, alcohol and tobacco) was made in order to allow time for 
the subjects to get over the nervousness and become familiar to the 
examiner before the readings were taken. 

A mercury manometer graduated in Mms of Hg. with a standard 
12 c. m. arm cuff was used. The pulse rate was counted for half 
minutes until two countings tallied. Three blood -pressure readings 
were taken and the average of the last two readings was recorded. 
The systolic blood pressure was read at the appearance of first clear 
sound and the diastolic at the point of transition between the 3rd phase 
of sharp clear sounds and the 4th phase of muffling of the sounds. A 
record of the height and weight was obtained and the urine of the 
subjects was examined for albumin and sugar. 

We have omitted from consideration those cases which presented 
any cardiovacular abnormality (except sinus arrhythmia) and those 
cases which showed presence of albumin or sugar in the urine. In our 
series, 12*25% of school children between 6 and 20 years of age showed 
respiratory or sinus arrhythmia. The urine of 4 out of 522 children 
showed a faint reduction with Fehling’s solution but the problem was 
not investigated further. Three children gave positive tests for albumin 
by the heat and sulpho-salycilic acid tests. 

Results. 

Blood Pressure of Hindus. 

The average systolic pressure of Hindu boys between 5 and 9 
years of age was found to be 84*2 mms. For boys between 10 and 19 
years of age, it was found to be 93*4 mms* For adujts of 20 to 29 
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yearSi 30 to 39 years and 40 to 49 years it was found to be 114‘5, 120*8 
and 116*5 mms. respectively. The systolic blood pressure of all the 
adult age groups mentioned above, does not show a fluctuation greater 
than can be accounted for by chance variation alone, and here we agree 
with Wing Commander Treadgold that ‘"age between 18 and 40 and 
proportionate height and weight have little effect on blood pressure 
The majority of this group ( Hindus ) were vegetarians and teetotallers. 
Those of them who styled themselves non-vegetarians had in 
addition to the vegetarian diet a few eggs and few ounces of meat or 
fish once or twice a week. All the medical students who took a fair 
amount of exercise fall in the age group 20 and 29 years whilst in the 
higher age group are included clerks and others following a sedentary 
occupation. The results are arranged in Table 1. Similar figures from 
English and American sources are given in Table Ilia. The figures 
found by us for the various age groups are considerably below those 
given by those authors. Compared with Americans our subjects 
showed a difference of 14*9 mms. in the systolic pressure. McCay at 
Calcutta found the systolic blood pressure of Hindus to vary between 
83 and 110 mms., the average being a little over 100 mms. In another 
series of observations he found the averages to be more or less the 
same. Our figures as compared to McCay’s are slightly higher both as 
regards the average as well as the range of variation. Cadbury 
working with Cantonese students found the averages which are given 
below ; — 

Cadbury Our work 


14 

years. 

15 to 20 
years. 

21 to 30 
years. 


"Systolic. 

83 mms. 

10 to 19 

r Systolic 

934 

mms. 

- Diastolic. 

51 


Diastolic. 

56-1 

II 

^ Pulse. 

31 


years. 

L Pulse. 

3348 

II 

"Systolic. 

101 mms. 





- Diastolic. 

62 

»» 





^ Pulse. 

39 

II 





Systolic. 

101 mms. 

21 to 30 

f Systolic. 

114*52 mms. 

- Diastolic. 

68 

II 

A Diastolic. 

73-23 

II 

^ Pulse. 

36 

II 

years. 

L Pulse. 

44-32 

II 


It will be noticed that our figures are higher than those of 
Cadbury. He found that 60% of his subjects had blood pressure 
ranging between 90 and 110 mms., whilst 57*4% of our subjects had a 
systolic blood pressure ranging between 90 and 119 mms. 81*8% of the 
Hindu nurses examined had a systolic blood pressure ranging between 
90 and 119 mms. It will be noticed that there were several cases that 
showed a systolic pressure of over 130 mm. They form 0*26% in the 
age group 10 to 19 years, 10*9% in the age group 20 to 29, 22*2% in 
the age group 30 to 39 years and 18*7% in the age group 40 to 49 
years. The subjects who had blood pressures below average were 
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found to have no symptoms and were as fit as others, showing that 
“ hypotension, even, when systolic pressure is below 100 mms,, can be 
present in good health.’* 

The results of the diastolic pressure readings are tabulated in 
Table II. Here again we find that our figures are lower by about 
10 mms. than the figures given for Americans. In McCay’s work we 
find no reference to diastolic pressure. Our figures are a trifle higher 
than the figures of Cadbury for Chinese students. About 76% of our 
subjects had diastolic pressures between 60 and 79 mms. Nearly 
20% had diastolic pressure below average. The average figures show 
little variation in the age groups above 20 years. 

Pulse pressure readings are tabulated in Table III. The average 
pulse pressure for adults was found to be 44 mms. In children it is 
slightly lower than in adults and slowly increases with age. It rises 
in proportion to the height of systolic blood pressure as will be noticed 
below. 

Body Weight and Blood Pressure. 

The blood pressure in the age group 5 to 19 years has been 
tabulated in Tables IV, V and VI. The systolic blood pressure shows 
a steady increase with increase in body weight. The same is true for the 
diastolic pressure also though it does not show the same amount of 
increase as the systolic. Consequently we find that the pulse pressure 
rises ; the difference being due more to the rising systolic pressure than 
to the diastolic, a fact that has been noticed by other observers before. 
Table VII shows a comparison between the results of Michael and 
of Cadury and of ourselves. Our figures though higher than Cadbury’s 
are considerably lower than the figures given by American authors. 

The relation between body height and blood pressure of the age 
group 9 to 19 years is shown in Table VIII, and Table VIII (a) shows 
similar figures for American subjects. The systolic blood pressure 
rises gradually as the height increases. Though the relative increase 
is the same in Indians and in Americans, the absolute figures for the 
latter are higher by about 10 mms. The diastolic pressure too shows 
a slight increase with increased height. 

Blood Pressure of other communities. 

The systolic and diastolic pressures of Hindu children at Dadar 
schools were found to be lower than those of the Christian children of 
the same age and locality. The difference was about 4*7 mms. for 
systolic blood pressure and 10*41 mm. for the diastolic pressure. The 
Christian boys were comparatively of better physique than the Hindu 
boys of the same locality. The students of a Parsi school in the Fort 
were found to have systolic blood pressure about 7 mms. higher than 
that of the Christian boys, In the medical students of the Seth G. S, 
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Medical College, the blood pressure of the students of the various 
communities was approximately the same. The blood pressure of the 
Mohamedan students of the Ismail College, Andheri, is shown in Table 
XI, compared with that of the Hindu students of the Medical College. 
The figures for the systolic pressure are equal to the nearest integer, 
whilst the diastolic figures in Mohamedans are higher by 3*8 mms. 
than in Hindus. The conditions of life of both sets of students are 
more or less the same except perhaps that the medicoes have to do a 
greater amount of work than the students of the other college. The 
average systolic pressure for both the groups is about 113*3 mms. 
The problem demands more investigation before final conclusions can 
be drawn therefrom. 

Diet and Blood Pressure* 

The blood pressure of adults of the age group 30 to 50 years has 
been classified from the point of view of diet in Table XII. The sub- 
jects classified as vegetarians in the Table were total abstainers from all 
animal food except milk. The non- vegetarian diet consisted of a few 
eggs and a few ounces of meat or fish daily, besides the usual diet 
consisting mainly of rice, wheat and vegetables. The systolic blood 
pressure of vegetarians was found to be 112*0 mms. and that of 
non- vegetarians was found to be 120*0 mms. — a difference of 8 
mms. The average diastolic was found to be 78*4 and 76*2 mms. for 
the non- vegetarians and the vegetarians respectively — difference of 
2*2 mms. All these subjects were clerks employed in the various 
departments of the Bombay Municipal Head Ofiice having the same 
conditions of life as regards work, exercise, etc. 

Occupation and Blood Pressure* 

Table XIII shows the blood pressure of clerks and labour staff of 
different age groups compared. The labour staff of the hospital con- 
sisted of ward boys and gardeners. Most of the subjects of the labour 
staff had habits of drinking toddy or country liquor and of chewing 
tobacco, while the number of people who had such habits among the 
clerical staff was practically nil. The systolic blood pressure of clerks 
of age betw^een 20 and 29 years was found to be higher by about 
4 mms. while that of the clerks of age between 30 and 39 years of 
age w^as found to be 7*3 mms. higher than that of the labour staff of 
the same age. The members of the labour staff had to do a greater 
amount of manual labour than the clerks. Perhaps the higher figures 
for the clerks can be accounted for by the sedentary habits combined 
with inadequate opportunities for physical exercise and worries 
incidental to their work and to their status in life. 

Basal Blood Pressure. 

This group consisted of male medical students and female nurses 
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of the King Edward VII Memorial Hospital. The students were 
between 20 and 28 years of age while nurses were between 18 and 
28 years. The blood pressure was taken between 5-30 a.m. and 
6-30 a.m. while the subjects were still in bed. In comparison the 
blood pressure was again taken at 4 p.m. after they had been working 
since 8 a.m. The average basal systolic pressure of male students 
was 103*53 mms. and was 7 mms. low^er than that taken during work- 
ing hours. The working hour diastolic pressure showed a rise of 
2*5 mms. from bavSal diastolic pressure. In the nurses the average 
basal systolic pressure was found to be 95*6 mms. — lower by about 
9*2 mms. than the working hour systolic pressure. The working hour 
diastolic pressure showed an increase of 5*5 mms. from the basal 
diastolic pressure. The difference between the working hour blood 
pressure and the basal blood pressure is greater in the females than in 
the males. The basal blood pressure of Hindu nurses was found to 
be higher than that of Christian nurses, which might be due to the 
greater emotional tone noticed in the former. 

Arteriosclerosis. 

Another interesting fact brought out in this investigation was the 
frequency of arteriosclerosis in children as judged by the thickening 
and palpability of the walls of the radial and brachial arteries. The 
relative frequency in different communities is shown in Table XV. The 
average blood pressure of the cases of arteriosclerosis we came across 
during the course of our investigations is shown in Table XV. There 
seems to be no definite relation between arteriosclerosis and high blood 
pressure in these cases, I>ut here again the number of subjects is not 
sufficient to warrant any conclusions. 

Pulse rate. 

The average pulse rate for Hindu school children at Dadar 
between 5 and 9 years of age was found to be 86*5 per minute. 
Between 10 and 19 years it was found to be 82*5 per minute. For 
adults it was found to be on an average 75 per minute. The results 
are tabulated in Table XVI. 

The basal pulse rate of students (males) between 20 and 28 years 
was found to be 63*7 per minute and the working hour pulse rate 
taken at 4 p.m. was 73*19. Among the nurses between 18 and 
28 years it was 70*9 and that taken during working hours was found 
to be 75*45. The pulse rate of females under basal as well as under 
working hour conditions was higher than in males. 

Summary. 

1. The systolic blood pressure of Hindus in Bombay is lower by 
about 10 to 15 mms. than that of Americans or Englishmen. The 
diastolic is lower by about 5 mms. 
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2. The relative proportion between body weight, body height and 
blood pressure is approximately the same in Indians, as in Americans. 

Age has little influence on blood pressure among adults of propor- 
tionate height and weight.” (Ref. 11). 

3. The average basal systolic blood pressure is lower by about 
7*14 mms. than the systolic blood pressure taken under working condi- 
tions in males and 9*2 mms. in females. The diastolic blood pressure 
shows smaller variation. 

4. The blood pressure of Christian and Parsi children is higher 
than that of Hindu children but the problem requires further investiga- 
tion before definite conclusions can be drawn. 

5. The systolic blood pressure of clerks and intellectuals is higher 
than that of manual workers. 

6. The blood pressure of people who live on a non-vegetarian 
diet tends to be higher ( by about 8 mms. ) than those living upon a 
vegetarian diet. 
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Table I. 

Systolic pressure in Hindus {Males). 


Blood pressure in 
Mms. of Mercury. 

5 to 9 yrs. 

10 to 19 
years. 

20 to 29 
years. 

30 to 39 
years. 

40 to 49 
years. 

60-69 Mms. 

3 

... 

... 

... 

... 

70-79 

29 

31 

... 

... 

... 

80-89 

56 

115 

... 

... 

... 

90-99 

22 

155 

1 

2 

1 

100-109 „ 

5 

56 

16 

i 

1 ^ 

5 

110-119 „ 

... 

23 

25 

6 

( 

3 

120-129 „ 

• • e 

10 

7 


4 

130-139 „ 

... 

1 

6 

5 

3 

140-149 „ 

• • • 

... 

• • • 

... i 

• • • 

150-159 „ 

• • • 

... j 

• ♦ • 

1 

• •• 

Total... 

115 

391 

55 

j 

27 

16 

Mean. 

84-2 

93-4 

114-52 

1 

120-79 


Probable error 
mean. 

±0-5025 

±0-3411 

±0-6717 

±1-658 

±1-951 

Standard deviation. 

7-991 

10-69 

9-309 

12-78 

. 11-26 

Probable error of 
standard devia- 
tion. 

±0-3554 

±0-2412 

±0-5980 

±1-172 

± 1-374 

Co-efficient of vari- 
ation. 

9-491 

10-72 

8-130 

15-29 

9-899 

Probable error of 
co-efficient of va- 
riation. 

±0-4249 

±0-2614 

1 

i 

±0-8577 

±1-435 

±1-472 

Percentage above 
130 Mms. ... 

» « • 

0-26 

10-9 

22-2 

■MM r 1 

18-75 
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Table II. 

DiastUic blood pressure of Hindus {Males). 


Pressure in Mms. 
of Hg. 

5-9 years 

1 

10-19 

years. 

20-29 

years. 

30-39 

years. 

40-49 

years. 

30-39 Mms. | 

10 

8 

• •• 

• • • 

... 

40-49 „ 

35 

24 

1 

• •• 

• •• 

50-59 „ 

40 

131 

... 

• • • 

• •• 

60-69 „ 

29 

164 

15 

5 

3 

70-79 „ 

1 

59 

34 

11 

6 

80-89 „ 

• • • 

5 

4 

6 

7 

90-99 „ 

• • • 

1 * * * 

2 

5 


100-109 „ 

• • • 


• •• 

• •• 


Total... 

115 

391 

55 

27 

16 

I 

Mean 

52-42 

56-10 

73-226 

78-50 

77-00 

Probable error of 
Mean. 

0-5652 

0-6176 

0-5630 

1-223 

3-681 

Standard.deviation. 

9-003 

18-100 

6-255 

9-421 

21-88 

Probable error of 
standard devia- 
tion. 

0-4004 i 

0-4367 

0-4018 

0-8648 

2-609 

Co-efficient of va- 
riation. 

17-18 

32-42 

8-545 

12-00 

28-41 

Probable error of 
co-eificient of va- 
riation. 

0-7863 

0-4512 

0-5530 

1-118 

2-812 
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Table III. 

Pulse pressure of Hindus {males). 


Pressure in Mms. 
of Hg. 

5-9 

years. 

10-19 

years. 

20-29 

years. 

30-39 

years. 

40-49 

years. 

10-19 Mms. 

1 

3 

^ 1 

7 

• • • 

• •• 

• # • 

20-29 „ 

40 

138 

1 

• •• 

• • « 

30-39 

47 

157 

21 

9 

6 

40-49 „ 

22 

68 

22 

13 

8 

50-59 „ 

3 

19 

10 

3 

1 

60-69 „ 


2 

1 

2 

1 

Total ... 






Mean. 

32-94 

33-48 

44-32 

43-7 

44-62 

Probable error of 
Mean. 

0-5034 

0-2945 

0-4665 

1-048 

1-271 

Standard deviation. 

8-004 

8-636 

5-018 

8-074 

7-532 

Probable error of 
standard devia- 
tion. 

0-3559 

0-2083 

0-3298 

0-7411 

0-8982 

Co-efficient of 
variation. ... 

24-3 

26-1 

i 11-58 

18-49 

16-91 

Probable error of 
co-efficient of 
variation. ... 

j 1-596 

0-6866 

0-7543 

1-752 

2-067 
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Table III a. 

Blood pressure of Europeans and Americans. 
Average blood pressure ( in Mms. of Hg . ) Comparison 
of the results of three investigators. 



Males. 

Females. 


Systolic. 

Diastolic. 

Systolic. 

Diastolic. 

Age 15-29 years. 



1 


Alvarez. 

1294 


126-3 

83-7 

Dunham. 

122-0 

76-0 


• •A 

Symmonds. 

1234 

79-8 

120-6 

78-4 

Age 30-39 years. 





Alvarez. 

1304 


129-8 

86-1 

Dunham. 

123-0 

77-0 

... 

... 

Symmonds. 

i 124-3 

82-0 

122-4 

80-9 

Age 40-49 years. 



141-4 

914 

Alvarez. 

1334 

... 

Dunham. 

127-0 

81-0 

... 

• . • 

Symmonds. 

127-3 

84-3 

126-9 

84-1 

Age 50-59 years. 

i 


157-3 


Alvarez. 

144-1 

• » « 

96-1 

Symmonds. 

131-2 

86-5 

132-1 

87-3 

Age 60 Years and over. 





Dunham. 

134-1 

83-0 

... 

... 

Symmonds. 

131-2 

86-6 

135-5 

89-8 

All ages. 



137-6 


Alvarez. 

134-7 

... 

89-8 

Dunham. 

125-0 

78-1 

... 

... 

Symmonds. 

125-3 

82-1 

122-8 

80-5 

Halls Dally. 

127-0 

84-0 

123-0 

81-0 
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Comparison of systolic blood pressure and weight. 
Age group 5 to 19 years (males). 
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AU 

weight. 


632 

96-86 

0-2705 

10-07 

0-1913 

10-4 

0-1995 

lbs. 

130-139 

: : : : 

o 

114-5 

7- 193 

10-12 

5-087 

8- 835 

4-559 

lbs. 

120-129 

: : : rMcDuomo 

00 

rH 

111-72 

1-054 

9-458 

1-068 

8-474 

0-9752 

lbs. 

110-119 

: ; • 

CD 

CO 

111-22 

0-8186 

7-264 

0-5774 

6-553 

0-5217 

lbs. 

100-109 

: : : «o a> CO ^ : r-< 

• • • f-H • 


110-26 

0-254 

10-65 

0-8866 

9-658 

0-8095 

lbs. 

90-99 

: : r-i M r-i : : 

s 

105-1 

0-5585 

9-258 

0-3941 

8-80 

0-7537 

ei)S 

00 

: : €^3 M th ID CO : : 

: : rH rH tH Z 1 

50 ! 46 

‘ 

105-59 

0-9572 

9-625 

0-6769 

9-13 

0-6476 

H 

; ; Cn <0 fH 1 : 

97-7 

0-3173 

8-35 

02244 

8-55 

0-5902 

<n« 

-8 

: : 

.H 

o> 

95-16 

0-7257 

10-27 

0-5133 

10.78 

0-5455 



162 

91-29 

0-5772 

10- 89 

0-4032 

11- 93 

0-4545 

lbs. 

40-49 

. 

:Tf cdc^rHco : : : 
Cv3<0 CO»-< 

2 

87-1 

0-5079 

8-8 

0-3591 

10-05 

0-4175 

Pressure in Mms. 

60-69 

70-79 

80-89 

90-99 

100-109 

110-119 

120-129 

130-139 

140-149 

Total ... 

Mean. 

Probable error of mean. 

Standard deviation. 

Probable error of standard deviation. 

Co-efficient of variation. 

Probable error of co-efficient of varia- 
tion. 
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All weights. 


632 

^•06 

0-2809 

1046 

0-1986 

16-59 

0*3311 

lbs. 

130-139 

: : :cv9coi-i : : 

o> 

73*6 

2*688 

3*738 

1*879 

5*078 

3*147 

lbs. ! 
120-129 j 

I ! StOiH ItrH I 

18 

72*2 

1*016 

6*395 

0*7888 

8*857 

1*071 

a> 

to »H 

tH 


36 

rH to 00 

T-< ^ O C<I Csl 

lO rf o5 O lO UO 

Cf> rH rH ob rH 

to rH rH 

Cft 

, o 

CO ^ 

:Sc^ 

S 

: : f-H woo r-l irH 

fH rH 

CO 

CO 

71*47 

0*9191 

7*827 

0-6500 

10*95 

0*9202 

lbs. 

90-99 

: : i 

55 

67-7 

0*9229 

9-078 

0-8445 

9*904 

0*9084 

lbs. 

80-89 

: : 


66-97 

0-6988 

7-028 

0-4942 

10-49 

0*9391 

lbs. 

70-79 

; iMioow : : 

^ W rH 

55 

64-57 

0*9259 

9-374 

0-8418 

9*799 

0*8961 

lbs. 

60-69 

; w 00 T}« to th : : 
W ^ rH 

<y> 

C- CN3 CO 

CO lO to CO 

to Q CO lO CO 1** 

a> lo rH CO CO to 

O O rH O 

to rH 

lbs. 

50-59 

m lo o- to Oi : z : 

r-t LO to tH 

162 

s* CO CO 

00 to o 

to to CO to a> !>• 

CO '*:** OO CO 00 to 

0> <f> 00 O -*i* O 

to rH 

lbs. 

40-49 

C7) * • • 

137 

S a; ~ § 

[g S # 5? S § 

cf> 00 o to o 

?H 

Pressure. 

30-39 Mms, 

40-49 „ 

50-59 „ I 

60-69 „ 1 

70-79 „ j 

80-89 „ 

• 90-99 „ ' 

100-109 „ 

1 

i 

j 

Mean. 

Probable error of Mean. 

Standard deviation. 

Probable error of standard 
deviation. 

Co-efl5cient of variation. 

Probable error of co-efficient of 
variation. 


Comparison of pulse pressure and weight of hoys ( age between 5 and 19 years , ) 



Probable error of co-efficient of 

variation. 1-001 0-9103 1-092 1-860 1-274 1-502 
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Table No. VII. 

Table showing the relation of blood pressure to body 
weight of different authors. 


Body weight 
in lbs. 

Systolic pressure. 

Diastolic pressure. 

Pulse pressure. 

Michael. 

American. 

Cadbury.] 

Chinese. 

Indian 

Cadbury. 

Chinese. 

Indian. 

Cadbury 

Chinese. 

Indian 

20-30 

... 

60 

... 

30 

... 

30 

... 

30-40 

95 

81 

... 

51 

i ••• 

29 

... 

40-50 

100 

83 

87*1 

51 

56*9 

32 

32*7 

50-60 

107 

87 

91*29 

55 

59*36 

32 

32*16 

60-70 

112 

94 

95*16 

60 

62*96 

34 

34*2 

70-80 

116 

96 

97*7 

59 

64*57 

37 

34*5 

80-90 

122 

100 

105*59 

60 

66*97 

40 

39*06 

90-100 

126 

101 

105*1 

63 

67*7 

32 

36*9 

100-110 

... 

104 

110*26 

64 

71*47 

40 

37*84 

110-120 

... 

106 

111*22 

65 

69*51 

41 

38*67 

120-130 

... 

106 

111*72 

66 

72*2 

41 

42*6 

130-140 

... 

... 

114*50 

1 


... 

42*2 


Table VIII. 

Comparison of body height and blood pressure [Males), 


Height. 

No. 

exa- 

mined. 

Systolic pres- 
sure. 

Diastolic pres- 
sure. 

Pulse pres- 
sure. 



Mms. 

Mms. 

Mms. 

3 '-6" to 4'-0" 

98 

85-3±0*5384 

52-7±0-6657 

32-7±0-6132 

4'_4" to 4'-6" 

255 

88-3±0-4592 

60-3 ±0-6422 

32-2±0-4145 

4'-6" to 5'-0" 

102 

97-9±0-7964 

66-1 ±0-5829 

34-6±0-5599 

5'-0"to5'-6" 

135 

108-6±0-5899 

71-6±0-4335 

39-6 ± 0-4096 

5'-6" to 5'-9" 

33 

1124± 1-024 

72-3±0-7930 

39-9±0-9494 
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Table VIII a 

Comparison of blood pressure and body height of American 
children ( Michaels ), wth Indian Children examined 
during the course of the present enquiry. 


Height. 

Systolic pressure. 

American Children 

Indian Children 

3'-6" to 4'-0" 

99 Mms. 

of Hg. 

85‘3 Mms. 

4'-0" to 4-3" 

109 

99 

87-5 „ 

4'-3" to 4'-6" 

112 

99 

931 „ 

4'-6" to 4'-9" 

118 

99 

94-3 „ 

4'-9" to 5'-0" 

120 

99 

100-3 „ 

5 feet and over. 

125 

99 

108-0 „ 


Table IX. 

Comparison of basal blood pressure and blood pressure during 
working hours {Males 52* Ages 20^28). 



Basal blood pres* 
sure. 

Evening. 

Difference. 

Systolic pressure 

103-53±-4867Mnis. 

110-64±1-361 Mms. 

7-14± 1-446 Mms. 

Diastolic o 

70-0 ±-4588 „ 

72-5 ±-7723 „ 

2-5 ±0-8984 


{Females — 35* A ges 1 9 — 24 ) . 



Basal blood pres- 
sure. 

Evening. 

Difference. 

Systolic. 

95*64±1052 Mms. 

104-83±0-4735Mms. 

9-21±l-154Mma. 

Diastolic. 

6549±0-9401 ^ 

70-0 ±0-4942Mms. 

5-51±1.061 „ 


The basal blood pressure was taken in the morning after rest 
during the previous night and before the subjects had got up and stirred 
out of bed. The evening blood pressure was taken between 4 p. m. 
and 5 p. m. on the same day and where it was not possible it was 
measured between 4 p. m. and 5 p. m. the next day. 

M 













JOtIftNAL OF THte ONIVERSITV OF FOMBAY 


06 

Table No. X. 


Blood pressure of Hindus, Christians and Parsis (males). 
5 to 19 years. 



Hindus. 

Christians. 

Parsis. 

No. examined. 

391 

100 

100. 

Systolic pressure. 

1 

Mtns. 

934±0-3411 

Mms. 
98-1 ±0-8726 

Mms. 

107-9±0-7017 

Diastolic „ 

56-1 ±0-6176 

66-5±0-4955 

71-0±0-4545 

Pulse „ 

33-48± 0-2945 

36-0± 0-4343 

36-4±0-5811 


Table No. XL 


Blood pressure of Mahotnedan students (of Ismail College, Andheri) 
and Hindu students (of the Seth G.S.M. College, Bombay). 
20-29 (Males). 


No. examined. 

Mahomedans. 

28 

Hindus. 

47 

Systolic pressure. 

1134 Mms. of Mg. 

113-0 Mms. 

Diastolic „ 

78-3 „ 

74-5 

Pulse „ 

35*1 „ }) 

39-5 „ 


Table XII. 

Comparison of blood pressure of vegetarians and nonvegetarians 
(males) Municipal clerical stc^ ( 30-50 years ). 


No. examined. 

• Vegetarians 

46 

Non-vegetarians. 

35 

Average systolic pressure. 

112-0±l-32 Mms. 

120-0 ±1-049 Mms. 

„ diastolic ,, 

78-4± 0-3214 „ 

76-2±0-6116 „ 

„ pulse „ 

48-8±0-32l4 „ 

46-0± 0-9572 
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Table XIII. 

CompariKm of Mood pressure of cdericcd and labour staff. 
(Males.) 


No. examined. 

Age 20 to 29 years. 

Age 30 to 39 years. 

Qerks. 

55 

Labour staff. 
41 

Qerks. 

27 

Labour staff. 
29 

Systolic pressure. 

j 

Mms. 

114*1±0.6717 

Mms. 

lll-82±l-023 

Mms. 

120.79±1*658 

Mms. 

113.47±1.477 

Diastolic „ 

73.26±0.5630. 

69-77±l-039 

78.5 ±1*233 

78-78±0-6993 

Pulse „ 

44-32±04665 

38-16±1.921 

43.7 ±1.048 

37-95±0-9895 


Table XIV. 

Blood pressure in Arteriosclerosis. 


Age. 

No. 

examined. 

Average systolic 
pressure. 

Average 

diastolic. 

10 to 14 Yrs. 

15 

103*0 

64-0 

15 to 19 

U 

19 

124-0 

72-0 

20 to 24 

If 

3 

125-0 

77-0 

25 to 29 

•> 

1 

120-0 

76-0 

30 to 34 

19 

6 

112-0 

77-0 

35 to 39 

»9 

3 

118-0 

79-0 

40 to 49 

99 

1 

115-0 

81-0 

50 to 59 

99 


• •• 

• •• 

60 to 69 

99 

1 

130-0 

74-0 




Arteriosclerosis in children. 

Community. 

No. examined. 

No. of arterioscelerotic 
subjects. 

Hindus 

520 

28 

Christians 

100 

6 

Parsis 

100 

2 
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Table XV. 

Com^rison average blood pressure & pulse rate oj Christian 
and Hindu nurses. ( Age betvoeen 18 and 51 yrs . ) Majority 20-35 yrs. 


Caste. 

No. examined. 

Systolic 

pressure. 

Diastolic 

pressure. 

Pulse rate. 

Christian. 

74 

109-2 

79-3 

83-1 

Hindu. 

33 

111-78 

79-04 

87-7 


Table XVI. 

Pulse rate of men ( working hours. ) 


Age. 






No. 

examined. 


391 

i 

67 

i 

28 

19 








Table XVII. 

Frequency distribution of systolic blood pressure of Nurses 
( between 19 and 29 years ). 



Number 

examined. 

Christians, Indian 
Christian, Anglo- 
Indians. 

Hindus. 

90-99 Mms. 

5 

5 


100-109 Mms. 

31 

20 

ii 

110-119 „ 

24 

17 

7 

120-129 „ 

8 

5 

3 

130-139 „ 

3 

2 

1 

140-149 „ 

1 


• •• 


71 

49 

22 
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Table XVIII. 


Ranges of variation of blood pressure in young adults ( 20-29 ). 




Women 

Men 



Basal 

Working 

hours 

Basal 

' Working 
hours 

i 

Systolic. 1 

Max. 

120 

127 Mms. 

122 Mms. 

134 Mms. 

Minm. 

79 

87 „ 

85 

90 

Diastolic. | 

Maxm. 

Minm. 

87 

53 

1 

86 .. 

54 „ 

84 „ 

58 

84 

64 „ 


Table XIX. 

Blood pressure and weight in men of age between 25^40 years 
( Municipal clerks ) 


Weight in lbs. 

No. examined 

Systolic pres- | 
sure 

Diastolic pres- 
sure 

95-99 lbs. 

4 

107*5 Mms. 

69*35 Mms. 

100-109 „ 

7 

116-7 „ 

73-85 „ 

110-119 „ 

11 

112-45 „ 

74-72 „ 

120-129 „ 

13 

113-3 

70-4 „ 

130^139 „ 

10 

120-1 

76-3 „ 

140-149 „ 

8 

121-0 

80-8 

150-159 „ 

7 

123-7 

82-57 „ 


Table 

XX. 


Blood pressure and height in men of age between 25-45 years 


( Municipal clerks ). 


Height in inches. 

Number exa- 

1 Systolic pres- 

Diastolic pres- 

mined. 

sure. 

sure. 

i 

55-59 

1 

105 Mms. of Hg. 

74 Mms. 

60-62 

9 

118-7 

74 

63-65 

24 

114-7 

75-3 „ 

66-68 

23 

114-3 

70-43 „ 

69-71 

5 

124 

83 

m I 1 











Reviews 


Practical Anatomy by Six Teachers, edited by E. P. Stibbe, 

F. R. C. S. (Edward Arnold & Co.) London, 1932, 30s. net. 

This book is a nseful addition to the current text-books on Practi- 
cal Anatomy, and is designed specially to meet the requirements of 
students working for M. B. B. S. examinations in this subject. As 
stated in the Preface, it is intended to replace the Practical Anatomy 
pf Professors Parsons and Wright, who have generously permitted 
every use to be made of their original text and illustrations. The six 
teachers, who have contributed different sections, are Professor W. 
Wright of the London Hospital Medical School ( The Abdomen and 
Pelvis), Professor T. Yeates of the Middlesex Hospital Medical School 
(The Thorax), Professor J. S. B. Stopford of the University of 
Manchester ( The Central Nervous System), Professor S. E. Whitnall 
of the McGill University, Montreal (The Orbit, Eye, and Ear), 
Professor Mary F. Lucas Keene of the London School of Medicine for 
Women ( the Head and Neck ), and Mr. E. P. Stibbe of the London 
Hospital Medical School (The Limbs). The hints regarding the dis- 
section are concise and practical. In studying each part, the instructions 
are to study the Skeleton first, then the surface markings and finally 
dissections. This is how it should be. The Skin incisions, and sub- 
sequent steps in the dissection are clearly put, and described in their 
logical sequence, and well illustrated by numerous diagrams ( an im- 
portant feature of the book ). It must prove a difficult task for any 
author to judge as to how much theoretical descriptions of parts should 
be included in a practical handbook such as this. This difficulty is 
successfully overcome, for the book is the outcome of mature teachii^ 
experience of a number of distinguished anatomists, and the students 
will find it a real aid in the Dissection-Room. 

S. L. Bhatia 


Text Book of Pathology. By Robert Muir, F. R. S., Third Edition. 
(Edward Arnold & Ca) London, 1933, 35s. net. 

The third edition of the Text Book of Pathology by Professor 
Robert Muir has been published four years after its predecessor. It was 
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first published in 1924 and reprinted in 1924, 1926 and 1927 ; the 
second edition came out in 1929, and reprints again in 1930 and 1932. 
This speaks volumes regarding its immense popularity as a guide to the 
students of Pathology. In the new edition the general plan remains the 
same, but numerous additions have been made, bringing the subject 
matter up-to-date. This book has a scientific and practical outlook and 
caters specially for the requirements of the student of medicine. Stress 
has been laid throughout on the fact that disease processes ate dis- 
turbances of function and structure. It deals specially with the anatomi- 
cal ( gross and microscopic ) aspect of Pathological processes, although 
the biochemical aspect is not ignored, but the student must supplement 
this by reference to other books. The same applies to the Pathology of 
Tropical Disease. The book contains sound teaching and maintains a 
good balance, and the student will turn to it with delight to acquire the 
fundamentals of the science of Pathology. 

S. L. Bhatia 


An Outline oj Immunity. By W. W. C. Topley, (Arnold & Co.,) 

London, 1933. 

We undertook the review of this book with the same apprehen- 
sion that the author expresses about his writing a new text-book on 
Immunology. A text-book it looks, indeed, in title and size ; but even 
a superficial inspection of the contents suggests it to be something 
better. To attempt to write at this stage of that science is daring 
enough ; and it was for this reason that the volume attracted our atten- 
tion. On the other hand, we sometimes have wasted so much time, 
when we have been “ caught by pretentious monographs which are 
merely chapters of text-books, that a feeling, at the commencement, of 
distrust towards a book openly called an ‘ Outline * was explicable. 
However, the reading of the first few pages gave us at once that 
pleasant feeling of being in the company of a master. The book is very 
cleverly written. A man just initiated in the knowledge of immunity 
may think that it contains nothing new. But the fact is that much more 
than the outlined phenomena is given by the scientific arrangement of 
the matter ; and both in the selection and elimination of the material, 
in the correlation of the facts and in the very original and illuminating 
remarks, the personality of the author, overshadowing solutions, is 
manifest enough. 

Right at the outset, for instance, he says (p. 3): “Another 
important change that the immunologist makes in the clinical and 
epidemiological picture is in regard to the character and extent of the 
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association between any given parasite and the host species that it 
infects. He finds that the real range of interaction includes states of 
equilibrium in which the host shows no overt signs of disease. Whether 
we call all these conditions latent infections, or refer to many of the 
hosts as healthy carriers, matters little.” As pertinent to similar 
ideas developed in that chapter, I may mention the tendency to 
generalize parallelisms and relationships, where perhaps only local 
phenomena with peculiar conditions are involved. Webster and Clow 
( J. Exp, Med. 58, 465, 1933 ) have shown that in the case of the 
intraperitoneal virulence of the pneumococcus in mice, a high peritoneal 
pathogenicity may be, and often is, accompanied by an almost total 
lack of nasal infectivity. There may be parallelism between nasal 
virulence and the tendency of the pneumococcus to set up carrier 
conditions, but usually there is lack of parallelism with virulence as 
determined by the intraperitoneal method, used as the test of in- 
fectivity. 

Even in the descriptive portions, the author manages to insert a 
stimulating remark, as when speaking of susceptibility to diphtheria, 
he asks ( p. 280 ) : “ Is a point reached in natural immunization at 
which a person resists carrier infection in the clinical sense ? Can we 
grade our Schick-immunes as we grade our Schick susceptibles, putting 
at the lower end of the scale those who have just attained to the 
Schick level of immunity and at the upper end of the scale those who 
are so resistant that virulent diphtheria bacilli are unable to gain 
lodgement in their throats ? ” 

Sometimes we find the author, we would not say cautious to the 
extreme, because great caution is necessary in the treatment of this sub- 
ject, but less favourably disposed to accept results which have as good 
a claim for acceptance as many others which have been allowed to pass 
without a remark. He says ( p. 146 ) : “ Whether the presence of specific 
sensitizing antibodies affords an effective resistance against the corres- 
ponding bacterium we do not know. We should clearly expect that 
an individual possessing an antibody acting on the surface antigen of a 
particular bacterial parasite would be more resistant to this organism 
than another individual from whose blood this antibody was absent.” 
We think that the evidence afforded by the work of Solis-Cohen, 
Robertson and Sia, Bull and McKee specially with the counter- 
proof of the absorption test, cannot on the whole be called “ scanty.” 

Proceeding further when the author makes a brief mention of the 
transmissible lytic agents, we slightly disagree with his method of 
tackling the subject. Too much emphasis is given to the actual tests 
of the therapeutic action in vivo, when he concludes that the prospects 
of an inquiry in that direction seem hardly hopeful. The subject bf 
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the Bacteriophage has suffered from the very beginning, from a 
sort of recklessness, speculation and impatience for results, which were 
the peculiar characteristics of its worthy champion D’Herelle. 
The prospects of the enquiry, I am persuaded, would be more hopeful 
if attention was paid to the pure knowledge of its nature. Then — ^and 
the colloidal theories mentioned by the author ( p. 376 ) will 
support my contention — we could gain a better control over its 
behaviour. 

The author can hardly be blamed if the chapter on a subject in a 
formative stage and with such a cumbrous literature and so much 
experimental evidence as anaphylaxis, hyper-sensitiveness and allergy 
gives the impression of a less digested treatment. It is, all the same, a 
clear source of information. 

Used as we are, while reading the book, to the apt comments and 
the appropriate analysis of many real problems, we are sometimes 
somewhat disappointed in not finding the author clearly expressing 
himself on certain matters which we, personally, would have liked to 
find more fully discussed. For example, the negative phase in the 
response to antigen injection ( pp. 171-177 ). 

It may appear that, through fear or through anxiety to be fair, in 
several cases, no attempt at co-ordination has been made. And yet 
the fact often observed in our sciences is that without abandoning our 
theories, we can still defend our particular tenets by carefully combining 
the established facts with probable occurrences. Leaving out Ehrlich, 
the past master not only in illuminating the way to many difficult 
problems, but also in cleverly and almost humorously conjuring 
up a host of convenient fluid or solid entities with determined 
function to perform, we find ourselves in our more scared age, resorting 
also to clever dodgings and laborious straining of our scientific con- 
quests in order to explain several phenomena which come to mar our 
short-lived enthusiasm for a newly formed theory. Talking of only a 
minor point, one instance among many which may be cited is the 
manner in which we explain away the age fluctuation observed in skin- 
sensibility towards diphtheria toxin. 

In the present condition and outlook of this science, which 
has to deal with subtle and complex phenomena of what we may 
call overactivated physiology and impalpable biochemistry, it is not 
unscientific to offer facts arranged in the light of a theory, provided 
that the objections which arise from further investigation are not 
distorted to suit any convenient solution. An independent thinker, 
Mr. Topley to my judgment, is fair in his treatment and sharp 
in his analysis of all but perhaps some very minor points. 

N 
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The author is very modest in his claim that the book is a mere 
Outline intended mainly for medical students. It is more than that : 
and even specialists, besides the real pleasure which they will experience 
in reading the book, will find much food for thought. 

G, Palacios 


Human Embryology and Morphology, By SiR Arthur Keith, 

M.D., F.R.S. Fifth edition. ( Edward Arnold & Co .) London. 

1933, 32s. 6d. 

The latest edition of Sir Arthur Keith’s Human Embryology and 
Morphology has an individuality all its own. The author who is our 
one of the foremost authorities on evolution has discussed the 
embryology and comparative anatomy as revealers of the mechanism of 
Evolution. 

Every stage has been traced in the embryo which marks a new 
adaptive phase to the varying environment that confronts it and as far 
as possible the corresponding parallel from phylogeny is simultaneously 
depicted. This method of studying the ontogeny and phylogeny has 
enormous advantages in the advancement of further research into 
many obscure problems in physiology and pathology and to that extent 
this book serves as a valuable guide to workers in these branches of 
medical science. The Experimental Embryology with the aid of the 
advancing methods of Tissue Culture technique is another hopeful 
avenue through which the inter-relation between the various organs of 
the embryo can be studied as regards their position, growth and 
functions. The Chemical Embryology and, particularly, the work of 
Prof, C. M. Child on metalx>lic gradients which have not been given 
enough space in this book are the methods which may ultimately yield 
results not to be despised by the student of evolution. 

Finally, the mechanism of the chromosomes and of the genes that 
are responsible for the transmission of various traits of the parents into 
their offspring require a good deal of attention than that received at the 
hands of the author, if the medical student for whom the present book 
is intended, is to realise the prospects offered by this branch of science 
in clearing up many problems of normal and abnormal heredity. 
The marvellous work of T. H. Morgan on the genes of the Drosophila 
must serve as a stimulus for similar work on higher animals on 
account of the tissue culture methods. 

As one goes through the work one gets the impression that the 
evidence afforded by comparative anatomy is rather unequally distribu- 
ted among the various systems. The circulatory, digestive and visual 
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systems especially do not get their adequate share. On the other 
hand, the skeletal and the locomotor systems, the face, the pharynx 
and the teeth have been very fully and excellently dealt with. On 
the whole, one can detect more or less a distinct, though unconscious, 
surgical bias in the stress put on the aspects, normal and abnormal, of 
embryology. The author seems to be too much apprehensive about the 
bulk of the book getting out of control ; but one does not agree on this 
point with the author, for in the incomplete state of our knowledge in 
this branch, its treatment from different points of view, which is the 
speciality of this book, cannot be too sufficiently dealt with. 

The value of this book is enhanced by useful notes appended at 
the end of every chapter and the liberal use made of illustrations 
which enable the student to grasp the phases of development more 
easily and accurately than from mere descriptions. 

One specially realises the usefulness of this book for the medical 
colleges in India, particularly in this presidency, where comparative 
anatomy or zoology is not studied or taught in the department of 
anatomy. The book will prove an asset to the students who for want 
of actual firsthand knowledge are confused when confronted with the 
study of embryology. 

D. B. S. 


BOOKS RECEIVED 

Shiraki ( Tokuichi ) — A systematic study of Tryptidae in the 
Japanese Empire — (Memoirs of the Faculties of Science & Agricul- 
ture, Taihoku Imperial University, Vol. VIII, July, 1933) — Formosa 
(Japan), 1933. 

Maniferos Fosiles de la Republica Argentina por Florcntino 
Ameghtno — ^Vol. IX (Atlas) — La Plata, 1932. 

The University of Lucknow: Abstracts of Publications by mem- 
bers of the University, 1928-1932. (Faculty of Medicine). Lucknow, 
1933. 

An Outline of Immunity by W. W. C. Topley, (Edward Arnold 
&Co.) London, 1933, 18s. net. 

Practical Anatomy by six teachers^ Ed. by E. P. Stibbe, F. R. 
C. S. (Ed. Arnold & Co.) London, 1932. 30s. net. 

Human Embryology and Morphology by Sir Arthur Keith, 
Fifth edition. (Arnold). London, 1933. 32s. (>d. net. 

Maniferos Fosiles de Patagoniay Otras Cuestiones^ Dirigida 
par Alfredo T Torcelli. La Plata, 1918. 



108 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Fauna of British India^ Diptera, Vol. IV — Anophelini, by Lt 0)1. 
Sir S. R. Christophers, I. M. S. London, 1933. 

Twentyfourth Report of the Henry Phipps Institute for the study, 
treatment and prevention of Tuberculosis, University of Pennsylvania, 
1932-33. 

Some Marine Algae from the Northern part of the Arabian Sea 
with remarks on their Geographical Distribution by F. Borgesen (with 
2 plates) Kobenhavn, 1934. 



Acknowledgments 

Ths Rice Institute Pamphlet, Vol XX, No. 3, July, 1933. 

The Progress of Forest Research in India, Parts I and II, 1933. 

Journal of the Indian Institute of Science, Vol. 16A, Part III, 
1933. 

The Ohio Journal of Science, Vol. XXXIII, No. 4, July 1933. 

The Bombay Medical Journal, Vol. II, No. 6, June, 1933. 

The Journal of the Bombay Natural History Society, Vol. 
XXXVI, No. 3, August, 1933. 

Bulletin du Comite Etudes Historiques et Soientifiques de U 
Afrique Occidentale Francaise, Tome XV, Nos. 2-3, April-September, 

1932. 

Annual Report of the Civil Veterinary Department, United Pro- 
vinces, 1932-33. 

Memoirs of the Faculties of Science and Agriculture, Taihoku 
Imperial University, Vol. No. 2,* July, 1933. 

Botanical Survey of South Africa, Memoir No. 9, Pretoria,1926. 
Union of Sooth Africa, Dept, of Agriculture, Science Bulletins, 
Nos. 89, 91, 97, 99, 100, 102, 103, 105, 106, 115, 120 and 123. 
Pretoria, 1930-1933. 

The Anatomical and Physiological relation between Hyduora 
Solmsiana finter and its host by A. C. Leemann, being a reprint from 
the Annals of Botany, Vol. XLVII, No. CLXXXV, January, 1933. 

Chlorosis of Reciduous Fruit Trees due to a copper deficiency by 
F. G. Anderssen. Reprinted from the Journal of Pomology and Horti- 
cultural Science, Vol. X, No. 2, June 1932. 

A brief Historical sketch of the Development of Botanical Science 
in South Africa and the contribution of South Africa to Botany by E. 
Percy Phillips, Presidential Address to section C, South African 
Assoc, for the Advancement of Science. Reprinted from the “South 
African Journal of Science.” Vol XXVII, pp. 39-80, November, 1930. 

Bombay Medical Journal, Vol. No. 2, Nos. 7 and 8 July-August 

1933. 

Japanese Journal of Obstetrics and Gynaecology, Vol. XVI, No. 3, 
Jun^ 1933. 



110 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Japanese Journal of Zoology (National Research Council of Japan) 
VoL IV No. 5. and Vol V No. 1, July and August, 1933. 

Japanese Journal of Medical Sciences — III, Biophysics. Trans- 
actions and Abstracts, Vol. IV, No. 4, (National Research Council of 
Japan), September, 1933. 

The Feather Duster Mosquito-Trap by R. N. Gare (L. M. & S.) 
(Being a paper read at the meeting of the Grant Medical College, 
Bombay) 1933. 

Bulletin du Comite' d'Etudes Historiques et Scieniifiques de 
UAfrique Occidentale Francaise : — Les Serpents de L’Afrique Occi- 
dentale Francaise par M. F. Angel — Tome XV, No. 4, October Dec. 

1932. 

Bombay Medical Journal^ Vol II. No. 9, Septr. 1933. 

Poona Agricultural College Magazine^ Vol. XXV No. 2, 
September 1933. 

Journal of the Indian Institute of Science, Vol. 16 A, Part IX, 

1933. 

Imperial Bureau of Plant Genetics: Plant Breeding Abstracts, 
Vols. I, II and III, 1931-1932. 

do Supplement I ; Summary of Reports received from 

countries exclusive of the British Empire, 1928-31. Cambridge, 1933. 

.do Vol IV. No. 1, October, 1933. 

Bulletin of Hygiene, Vol. VIII, No. 10, October, 1933. 

The Ohio Journal of Science Vol. XXXIII No. 5, September 1933. 
The Bristol Medico-Chirurgical Journal, Vol. L. No. 189, 
Autumn, 1933. ’ 

Japanese Journal of Obstetrics and Gynaecology, Vol. XVI, No. 
4, August, 1933. 

Bombay Medical Journal, Vol. 2, No. 10, October 1933. 

Bulletin of Hygiene, Vol. VIII, No. 11, November 1933. 

Reports of the Saghalien Central Experiment Station Ser. 3 
(Fisheries) No. 1, (Japan) September, 1933. 

Journal of the Bombay Natural History Society, Vol. XXXVI, 
No. 4, December, 1933. 

Records of the Malaria Survey of India, Vol. Ill, No. 4, Decem- 
ber 1933. 

Ohio Journal of Science, Vol. XXXIII, No. 6, November 1933. 
Bombay Medical Journal, Vol. II, Nos. 11 8c 12, November- 
December 1933. 

Bulletin of Hygiene, Vol. VIII, No. 12, December, 1933. 



ACKNOWLEDGMENTS 


111 


Amotationes Zoologicae Japanese, Vol. 14, No. 2, October 25, 
1933. 

Japanc^ Journal of Obstetrics and Gynaecology Vol. XVI, No. 5 
October, 1933. 

/ Imperial Bureau of Plant Genetics : Plant Breeding Abstracts, 
Vol. IV, No. 2, January 1934. 

Bulletin of Hygiene, Vol. IX, No. 1, January 1934. 

Bombay Medical Journal, Vol. 3 No. 1, January 1934. 

Journal of the Itidian Institute of Science, Vol. 16A, Parts XII, 
XIII, December 1933. 

The Ohio Journal of Science, Vol. XXXIV, No. 1, Jany., 1934. 

Bulletin of Hygiene, Vol. IX No. 2, February, 1934. 

Japanese Journal of Obstetrics and Gynaecology, Vol. XVII, 
No. 1, February, 1934. 



Exchanges 

Academy of Sciences W-R-SSR, MINSK. 

Acta Geographica (Geographical Society of Finland, Helsingfors, 
Finland. ) 

Andhra Historical Research Society, Rajamahundry. 

Anthropos: International Zeitschrift for Volker-und Sprachenkunde. 

Revue Internationale d’Ethnologic et de Linguistique, Wien, Austria. 
Archiv Orientalni : Journal of the Czechoslovak Oriental Institute, 
Prague. 

BibHothek Der Deutschen Morganlandischen Gesselschaft, Friedrick 
Str. 50A, Halle (Saale). Germany. 

Bombay Branch of the Royal Asiatic Society, Town Hall — Bombay. 
tBombay Medical Journal, Blavatsky Lodge Building, French Bri^e, 
Bombay-7. 

Bulletins of the Madras Government Museum, ( Supd. Govt. Museum 
and Principal Librarian, Connemara Public Library, Egmore, 
Madras.) 

*Bureau of Chemical Abstracts ( Central House, 46-47, Finsbury 
Square, London, E. C. 2 ). 

Bureau of Hygiene and Tropical Diseases, (Keppel Street, Gower 
Street, London. W. C. 1.) 

Calcutta Mathematical Society (92 Upper Circular Road, Calcutta.) 
*Chemical Abstracts (Published by the American Chemical Society — 
Editorial Office: The Ohio State University, Columbus, Ohio, 
U. S. A. ) 

*Chemisches Zentralblatt ( Dr. M. Pflucke, Sigismundstrasse, 4, 
Berlin, W. 10.) 

Dacca University Journal, Ramna, Dacca. 

Department of Agriculture and Commerce, Scientific Library Division, 
Manila, Phillipine Islands. 

Deusche Chemische Gesellschaft, BERLIN, W. 35, Germany. 

Drama : Published by the British Drama League, Adelphi Terrace, 
London. 

t Only No. 5. 

* Only Nos. 2 & 4 ( for the purpose of abstracts ). 



EXCHANGES 


113 


Ecole Frangaise D’Extreme-Orient, Hanoi, Indo-China. 

Empire Cotton Growing Review : Published by Empire Cotton 
Growing Corporation, London. 

Epigraphia Indica: Published by the Government Epigraphist for 
India, Ootacamund. 

Imperial Bureau of Plant Genetics, School of Agriculture, Cambridge, 
England. 

Indian Historical Quarterly : Edited by Dr. Narendra Nath Law, 
and published at Calcutta. 

International Cotton Bulletin : Published by the International 
Federation of Master Cotton Spinners’ and Manufacturers* Associa- 
tion, Manchester, England. 

International Review of Agriculture : { Secretary-General, Institute 
International d’ Agriculture, Villa Umberto. I-Rome (110), Italy.) 

Journal of the Annamalai University, Annamalainagar, South India. 

Journal of the Bihar and Orissa Historical Research Society, Patna. 

Journal of the Faculty of Science, Hokkaido Imperial University, 
Sapporo, Japan. 

Journal of Indian History, edited by Dr. S. Krishnaswami Aiyangar, 
‘Sripadam*, 143, Brodies Road, Mylapore, Madras. 

Journal of the Indian Institute of Science, Bangalore. 

Journal of the Karnatak Historical Research Society, Dharwar. 

\ Journal of the Local Self-Government Institute, Bombay. 

Journal of the Royal Asiatic Society, 74, Grosvenor Street, London, 
W. 1. 

Journal of the University of Madras, Madras. 

Labour Gazette, Published by the Labour Office, Secretariat, Bombay 1. 

Librarian, Division of Plant Industry, 590, Vermeulen Street, Pretoria, 
Transvaal. 

Librarian, the Rice Institute, Houston, Texas, U. S. A. 

Natural History (Magazine of the American Museum of Natural 
History) 77th Street and Central Park West, New York City, 
U. S. A. 

Ohio Academy of Science, Ohio State University, Columbus, Ohio, 
U. S. A. ( for Ohio Journal of Science and the Bulletins of the Ohio 
Biological Survey ). 

Political Sciences Quarterly \ Fayreweather Hall, Columbia Uni- 
versity, U. S. A. 


• Only Nos 1, 4 and 5. 
t All the issues except No. 2. 



114 


JOURNAL OF THE ONIVERSITY OF BOMBAY 


Prince of Wales Museum of Western India, Bombay. 

Publications of the Bureau of Economic and Social Research, Sun- 
Yatsen University, Canton, China. 

Review of the Academy of Philosophy and Religion^ Poona, India. 
Royal Museum of Natural History of Belgium, Brussells. 

Scientific Research Institute of World Economics and World Politics, 
Moscow. 

Sinarp Teshkent,” International Book Exchange Department, USSR 
Society for Cultural Relations with Foreign Countries, B Grusin- 
skya, 17, Moscow. 

Societatis Scientiarum Fennicae, Helsingfors, Finland. 

Taihoku Imperial University Library, Taiwan, Japan. 

The Chief, Scientific Library Division, P. O. Box 774, Manila P. I. 
The Director of the Psychological Institute, Sendai, Japan. 

The Field Museum of Natural History, Roosevelt Road, and Lake 
Michigan, Chicago. 

The Library, John Hopkins University, Baltimore, Maryland. 

The Man in India, Church Road, Ranchi, Bihar and Orissa. 

The Servant of India, Poona. 

The University Library, University of California, Berkeley, California, 

U. S. A. 

The University Library, University of Uppsala, Sweden. 

Thought — A Quarterly of the Science and Letters — (461 Eighth 
Avenue, New York, N. Y. ) 





Journal 

OF THE 

University of Bombay 

[arts and law: No* 2] 


VoL. II May 1934 Part VI 


TWO UNIQUE PERSIAN MANUSCRIPTS IN THE 
UNIVERSITY LIBRARY 

The Government Collection of Persian, Arabic, and Urdu 
Manuscripts, deposited in the Bombay University Library, contains 
some very valuable Persian manuscripts, of which two in particular 
are proposed to be considered here. These two have a special 
interest from certain points of view. 

One of them is entitled “ Kulliyyat^e-Sa’ib.’' This Kulliyyai con- 
tains the poetical works of Mirza Sa’ib (d. 1088/1677-78), who is con- 
sidered by Mawlana Shibli as the “last great Persian poet, superior 
in originality to Qaani.” (Browne’s Literary History of Persia, Vol. 
IV, p. 265). It is a pretty thick manuscript of 451 folios, each 
measuring 4.7/8 by 9.1/16 inches. The text is inscribed in the mid- 
dle of the page as well as on the hSshiya, and enclosed in fine golden 
jadwals. The value of this manuscript lies chiefly in the fact that 
it was transcribed three years before the death of the poet. What 
adds greatly to its importance is the fact that it contains five odes 
written in tlie handwriting of the poet himself. Three of these 
autograph odes are reproduced below. 

The other manuscript is entitled Diwan-e-Zuhurl. This dtxmn 
contains the ghazals, and rubaiyydt of the famous poet ^uhuri of 
Bijapur, who died in 1025/1616. It was presented to the Collection 
on 15-5-1921, by S. Baqir ‘Ali, then Secretary to the Urdu Text- 
Books Translation Board, Poona, now retired Deputy Educational In- 
spector. It is about the same size as the " Ktdliyyat-e-^a’ib ”, Its 
unique value lies in this that the whole of it was revised by the poet 
and that a few odes and a number of quatrains were inscribed in it by 
the poet hanself. 
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Both of these dtuians belong to the same period and were trans- 
cribed by persons other than their authors. They were copied in 
different countries, one in Persia and the other in India or to be 
more exact, in the Deccan. They both contain odes in the hand- 
writing of the poets themselves. These facts point to a deeper signi- 
ficance than a mere coincidence. To me it appears that in all proba- 
bility there existed in the seventeenth century some custom among 
Muslim literati, both in Persia and India, in conformity to which the 
transcribers of dtwam, often friends and admirers of the poets, re- 
quested the latter to adorn the copies of their dlwicns with autograph 
ghazds as mementoes, very much after the manner of the present-day 
enthusiastic student, who keeps an autograph-album and requests great 
authors and distinguished iiersonages to inscribe therein some favour- 
ite maxim or rule of conduct over their signatures. The abovemen- 
tioned divoam appear to me to offer an illustration of some such cus- 
tom. Moreover, a manuscript like that of the “ Kulliyyat-e SWib ” has 
its interest and importance centred in other points of view also. If 
it is dated, that is, if it bears the date of transcription, the existence 
of autograph verses helps greatly in determining the date of the 
poet’s death also. It also shows what style of handwriting was pre- 
valent in a particular period in a particular country. Much light is 
also thrown on other points such as difference between the ortliogra- 
phical forms of ya-e-mdruf and ya-e-majhul, the nun-e-ghunna and 
the nUn-e-ntulan, the sin and shin with tlie “ dandana ” or without, 
the hamza or ya used as a sign of the imjat after words ending in 
dif. Some of these points are illustrated in the accompanying 
facsimiles of the two poets’ odes. But before we turn to the odes let 
us for a moment see who their authors were. 

SA’IB. — Mirza Muhammad-' Al! Sa’ib was born, as is generally 
stated, at Isfahan, about 1012/1603. At an early age he went to 
Kabul and became a favourite of the Governor Zafar-Khan, through 
whom he was introduced to the Emperor Shah-Jahan, who conferred 
on him the title of Mustdidd Khan and the Command of one thousand. 
He stayed in India for some time, went to Kashmir, returned to his 
native city, Isfahan, where he was appointed poet-laureate by Shah 
'Abbas II. ( 1052-1077/ 1642-66 ). He died, according to good 
authorities, in 1088/ 1677-78. Other dates of his death range from 
1080/1669-70 to 1089/1678 ; but 1088/1677-78 seems to me the most 
reliable. Our manuscript is dated 1085/1674-75, and contains five 
odes written by Sa’ib himself. Evidently he was alive, in all pro- 
bability, in 1085/1674—75, and all earlier dates are, therefore, out of 
the question. A remarkable trait in the character of Sa’ib is that, 
unlike the majority of Persian poets, he admires and appreciates the 
so-called Indian Persian poets, especially Fayzi, Naziri, and i^uhun. 
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He was a great admirer of “Hafiz and a careful student of the works 
of his predecessors, both ancient and modern, and himself compiled 
a great anthology of their best verses, of which, according to Shibli, 
a manuscript exists at HaydarSbad in the Deccan. Shibli compares 
Sa’ib to Abu Tammam, the compiler of the great anthology of Ara- 
bic poetry called the Hanlasa, inasmuch as his taste is shown even 
more in his selections than in his creative powers.” ( Browne, Lit. 
Hist. Pers. vol. IV., pp. 268-70 ). Notices of his life are given in 

{Jt J'*' * J*® * t J 

where a MS. of his dtuian con- 
taining 33 autograph odes is mentioned, and last but not least, the 
late Professor Browne’s Lit. Hist. Pers. Vol. IV., pp. 265-76. In the 
latter fortyfive couplets of Sa’ib are quoted (from Kharabat) 
concerning which the Professor remarks ; — “ They pleased me when 
I was a beginner, they still please me, and I hope that some of 
them at any rate may please my readers ”. Five of these couplets, 
with Prof. Browne’s translation, are given below, which, besides 
pleasing the readers, will also illustrate one of the outstanding 
characteristics of Sa’ib’s style, namely, his partiality for suitable and 
striking similes and proverbs. 

b Ji-i .Aj ii Vii.ii b i-i ***— ^ A I > 

“ The roots of the aged palm-tree exceed those of the young 
ones the old have the greater attachment to the world.” 

^ 

“In this market every one has a different fancy; every one 
winds his turban in a different fashion.” 

Aw- aI— » jTl 

“Ten doors are opened if one door be shut; the finger is the 
interpreter of the dumb man’s tongue.” 

I j jCJui ‘.VjU iS'ji 

"The wave is ignorant of the true nature of the sea ; how can 
the Temporal comprehend the Eternal? ” 
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^y. 3 ^^ 

i/- O^jt'. ->* 3 ' ^ 

“To the seeker after pearls silence is a speaking argument, for 
no breath comes from the diver in the sea.” 

Sa’ib’s diwan has always been very popular both in India and 
Persia. More selections than one have been made from it by differ- 
ent persons, and differently named, such as Wajibu'l Hifi, Mir'atu'l- 
Jamal, Mir'aful-Khiyal, etc. The diwan as well as Selections from 
it was published at Lucknow. Copies of the diwan or of the Kuttiy- 
yat exist in every good collection of Persian manuscripts, such as 
the Mulla Firuz Library, Bombay ; the Bhandarkar Oriental Insti- 
tute, Poona ; the Asafiyya State Library, Hyderabad (Deccan) ; the 
Muslim University Library, Aligarh ; the Buhar Library, Calcutta ; 
the Government Oriental Library, Bankipore ; the Asiatic Society’s 
Library, Calcutta ; the British Museum, London ; the Bodleian Lib- 
rary, Oxford ; and the India Office Library, London. Other Euro- 
pean Libraries, especially those at Berlin, Munich, Paris, Leningrad, 
and Upsala, possess copies of the complete works or the diwan of 
Sa’ib. Our manuscript comprises qa^das, a masnaun, ghazals, 
nudale mutaffareqdi, and Jardiyyat. Folios 373 b and 374 contain 
the autograph odes written on the margin, of which the former 
folio is reproduced below. In the colophon the copyist says that 
the manuscript was transcribed on the 5th Kl’-hijja, 1085 A. H. 
20th February, 1675 A. C., by Muhammad Rabi bin Haji Barkhur- 
dar of Isfahan. The autograph odes are exactly in the same style 
of handwriting as the verses reproduced by Professor Browne in 
his Literary History of Persia, Vol. IV, plate facing page 266. A 
comparison of the printed text (given below) with the original 
manuscript will show that it is not always easy to decipher Sa’ib’s 
handwriting. 

The autograph odes read as follows : — 

I 

c— ‘A; 

oii Ui 3I 


2 
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I 


I j^ Ji*T Jl) * ^j ^5J • ^ P **^ ^ 

^ J djU 3^ ^ 

1 ^ hL»| di ^ ^1 3 I c^ 

wV-i»J d-^ titffr 3 ^ ^ 

1 j^ d®\ tJ^A^di jffi jfU 

^ 0^-*^ (5^ 0* jl JC*.A) Cibw*^ 6 

i jA uul Sil^di 3^ 0^ J^3 

fdil^l ^*U ill j^r JLili 7 

1 d^l C^A^di ^ j 


^ \j j^ (J ^ 

3^ 0^ 'j 43*>T 

Jd^Mi 2 

dlo**«) ^ J l 3 » 5 ^ O iXa^ 

^Ia^hj 3"^^ 0^ ®dk^ (««a3 3 

3 l )*)^ 

w *^ ^*** csV^ 3^ ^ ^3j^ ^ 

utx^ ^ImC O il«#> 1 ^ ^^a<maaI 

i ^ ^ • dll^^ I i yJU 

.^^ , ^ ll>*<jdl» J^l^* 6 
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Jt jj >j> 3 I 

III 

i— j_- 3 LjU L»5a 1 

*1^ Ij Jyljj ^ 2 

^\ y>’ Ij 4 l-il 0 

Ck u m* ^ iS 4^^^ J 3 

0 \c^ y 61^^ \Z^ ^ 

^yi» (S C'iifr <— 4 

1* Cj^l 3^ 

i ^ AICaA* i„«Ai| lii<9 ^} ^ J ^ ^ ^ ^ ^ 

'^J^. }j j' *^3 cy.'^'^' i>^. 0^'*^ 


I 

1 . I got the brand of Love through ( my ) illumined Soul : ( it 
was ) through this window that I caught hold of the skirt of the Sun. 

2. This abundance of wordly subsistence which I received 
through closing my eyes ( to wordly wealth, that is, by practising 
contentment ) did not fall to the lot of the greedy man in spite of his 
having thousands of eyes ( opened to the world. ) 

3. It was not with ease that I became the dawning-horizon of 
Vision : I had to burn myself like a candle before I got the illumin- 
ed eye. 

4. Only a thorn ( of disquietude ) is all that is left ( to me ) in 
my carpet from ( the garden of ) youth : from that garden, I have 
received ( as my share ) only a thorn-bush. 

5. In old age, in spite of the ( guiding ) staff, my waywardness 
has not diminished : ( the staff is, as it were ) an additional foot given 
to me ( with which ) I may stumble along. 
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6. How can I hold ( my ) repairing hand from the earthy body ? 
It was through ( the medium of ) this body that I attained to union 
with the Universal Soul. 

7. O Sa’ib, the seeds which I have scattered on the earth so 
lavishly came (back) to me in the form of (numerous) ears 
(of com ) and a ( rich ) harvest. 


II 

1. (Adopting) a harsh temper towards people is turning 
( their ) Love into Hatred, and transforming Approbation in their 
mouths into Detestation. 

2. The ( temporary ) exultation of us, who are negligent ( of 
our duties ) under the hard-hearted sky ( Fate ), is like the ( short- 
lived ) smile of the infatuated partridge, ( when ) seized by the Royal 
Falcon with his talons. 

3. Opening ( one's ) lips in a sweet smile in this garden-house 
( that is, this world ) is like allowing the Gardener ( who plucks the 
roses as they open ) to shed one’s blood with impunity, like the rose. 

4. ( Trying ) to rid the hearts of the hard-hearted of the desires 
is ( like trying ) to efface the ( sculptured ) figure of Shirin from the 
Bisutun. 

5. To brand the heart of the listener with (the stigma of) 
Stupidity, is ( like ) applauding impatiently one’s own poetry before 
it is ( even ) read out ( to others ). 

6. Those ( poets ) whose desires are not fulfilled ( that is, are 
not appreciated ) in their own homelands reap an abundant harvest in 
the field of desires of Hindostan. 

The interesting article written by Mr. R. P. Masani, M. A., a 
well-known admirer of Persian poetry, in this journal ( Vol. I., Part 
III., November, 1932 ) is a sufficient commentary on this couplet. In 
this connection Professor Browne observes {Lit. Hist. Pers. Vol. IV, p. 
165 ) : “ India at all events, thanks to tlie generous patronage of 
Humayun, Akbar, and their successors down to that gloomy zealot, 
Aurangzib, and of their great nobles, such as Byram Khan-Khanan 
and his son ‘Abdu’r-Rahim, who succeeded to the title after his father’s 
assassination about A. D. 1561, continued during the greater part of 
the sixteenth and the seventeenth centuries to attract a great num- 
ber of the most talented Persian poets, who found there an apprecia- 
tion which was withheld from them in their own country. Badaunl 
enumerates about one hundred and seventy, most of whom were of 
Persian descent, though some of them were born in India. Shibli 
gives a list of fifty-one, who came to India from Persia in Akbar’s 
time and were received at Court, and a long list is also given by 
Sprenger. Shibli quotes numerous verses showing how widely 
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where he enjoyed the company of the famous poet Mulla Watehi of 
Bafaq, author of Khuld-e-Bartn. From Yazd he proceeded to Shiraz, 
where he stayed seven years as an intimate friend of Darwesh 
Husayn, who was well-versed in history, poetry, riddles, and calligra- 
phy. In 988/1580 he came to the Deccan, and like Malik of Qum, 
first settled at Ahmednagar and then at Bijapur. At this latter 
place he became an intimate friend of the poet-laureate, the above- 
mentioned Malik of Qum, whose daughter he afterwards married. 
Botli these poets, who often collaborated ( like Beaumont and Flet- 
cher ) in literary productions, were much admired and munificently 
rewarded by Ibrahim ‘Adil-Sh^, II ( 988-1037/1580-1628 ). Besides 
the diwitn, Zuhiiri wrote the famous nia^nawl called Sagt-nama in 
imitation of Sa'di’s Biistan, and dedicated it to Burhan Nizam-Shah 
of Ahmednagar ( 999-1003/1591-94 ), who sent him elephant loads of 
presents. He was not only a gifted poet, but a brilliant prose- 
man. Amongst his prose works are the ‘ Introductions' known as 

much admired in India, tlie and the all 

lithographed several times in India. His proficiency in calligraphy 
was a source of income to him. He earned large sums of money by 
the sale of copies which he made of the voluminous history entitled 

*^3}. His handwriting won the admiration of the 

author of the V 1 1*, Our manuscript presents specimens of his 
‘ nastaUq-cum-naskh ' style. Among his contemporaries may be 
mentioned the poets Fayzi and Naziri, with whom he used to enter 
into poetic contests. He was killed in an affray in the Deccan, 
together witli his fellow-poet and father-in-law, Malik of Qum. The 
date of his death, according to Azad and several other authorities, is 
1025/1616, though otlier dates ranging from 1024 to 1027 have also 
been given. He has always been admired in India and has evoked 
high praise from great poets like Ghalib of Delhi, <ind others. It is 
a matter of surprise that though ?uhuri was a Persian both by birth 
and education, he does not appear, like the proverbial prophet, to 
have been appreciated in his own country. An account of his life 

and works is given in such Persian Ta^iras as Ail 

Jl^Ul^,etc. His works have been lithographed seve- 
ral times in various parts of India, and some of them have been 
annotated more than once. Manuscript copies of liis diwdn or of 
his complete works also exist in almost every decent collection of 
Persian manuscripts, in India and Europe. Our copy of his diuidn 
has on its title-page the following 'remark : — 
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jil ^-.3 iJ ^ 3 C«**.}Ll3l ^>' j 

OjLfoliuj 

From this it is clear that the whole of this dlwati was revised 
by the poet, who also wrote m it several verses with his own hand. 
The ghazds in our copy are differently arranged from those in 
other copies. Our copy is more correct and more full than the 
diwan printed by the Nawalkishore Press, in 1897. This latter 
does not contain the quatrains; while our copy contains a large 
number of them. Against the ode beginning with 

a!\j* olij C)\j^ Ji jl 

w 1) i kxi y 15 33 

there is a remark on the margin, which runs as follows : — 

j\ f\^» ^>1 

After the first eight rubaiyyai the following remark has been 
made on the margin : — 

I 

Similar remarks are found in other places also. The ode in 
Zuhuri’s handwriting is reproduced below : — 

tX» ^ 

‘A> ^ \} ! y> J^5 3 * 33 

Ij 3 » J A> l^r 2 

‘A* ~ Uc- ‘A* ^5** ^ 

(A) ^ l> 3 ^ 3 * ^ 

^ oA 3 .Mt 1 oI^j »33 3 a 4 

j.i-3 6 Jil }s j\ 



' 124 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


«ibj 3 a)V ^ Jkili 5 

aj\f. y> j\ ^ 

y ^ 

jj ^ L^ li * 

JlA> l«fci 1 ^ ,/^ ^ ^ 

»A>\f» Ok-i dll 

J-*j ji iSJijt 3“ ^ 

>A5\{» j5 

0^^’ iSy^ ^ ^ (j“^ 3^ ^ 

ut \j» ...J^lj? l»* _} 3^ kXllJ^ iSj^ 

1. The targets for your arrow are the hearts of old (expe- 
rienced) men ; the statures of young men are bent down like the 
bow before your (tall and graceful) stature. 

2. It is not my patience alone that has put its foot in the 
stirrup (and vanished) ; show me a single person who still holds in 
his hands the reins (of self-control). 

3. We soon put a stop to all talk of others ; the talk about you 
remained (permanently) on the tongue, (like) the (indelible) marks 
(upon the blade of a sword). 

4. (Now that I am) on the battlefield of your amorous glances 
(I am sure to be killed and so) I am free from the anxiety that there 
may be another spear-thrust coming. 

5. Possibly the tulip has got its tint out of jealousy for the 
brand put on the heart of Judas by you. 

6. Last night when your mouth was being extolled in the 
garden, the praise of the (beauty) of the (rose) bud remained (un- 
expressed) in the mouth of the gardener. 

7. Poor (and pitiable) was the stranger (rival lover), (as) he 
did not become one of the mad lovers ; he did not gain the advan- 
tage of a single pang (of Love), while he suffered a hundred losses. 

8. Marrow-nourishment was expected from the table of 
Union ; but the pricking of the bone remained in the chest of desire 
(that is, the Desire was not entirely fulfilled as expected). 

9. Do not expect Charity from one who boasts of possessing 
Strength. It is only ?uhari who practises (real) Charity, and that 



TWO UNIQUE PERSIAN MANUSCRIPTS 


125 ♦ 


is the reason why he has become so weak (through his having prac- 
tised it on such a large scale). 

The following peculiarities amongst others, of the handwriting 
of ?uhuri are noticeable : — 

(1) His handwriting (and also that of the copyist of his diwan) 
is quite different from that of Sa’ib. It has a naskhi turn, which 
bears a striking resemblance to that of Jami. 

(2) Unlike Sa’ib the letters <j* and J- are uniformly written, 
with their ‘teeth’ brought out distinctly. Cf. crii (1-1), 

(1. 2), 3), and '"Li ( 1. 5 ). 

(3) The letter 0 whether ^ or is uniformly dotted. Cf. 

OLi' , 0^>(1. 1), and all the rhyme-words, (1.2), 

(1. 3) etc. 

(4) In accordance with the Persian practice no distinction is 
made between the letters and Cf. (1. 1), 

(1.4). etc. 

(5) In common with the classical poets ?uhuri omits the letter I 

of when it follows a silent letter. Cf. o*- 

The idea of \ in couplet No. 2, Ode No. Ill, of Sa’ib 
remained obscure for some time. Available dictionaries could not 
give much help in its elucidation; when a remark matlp by my 
friend, Mr. Mohammad-'All, a veteran teacher of the Urdu Training 
School, Poona, that he remembered to have come across the expres- 
sion in Ghalib, led me to ransack his diwans for it. My labour was 
amply repaid when three couplets in his Urdu (Rwan and one in his 
Persian, were found to contain it. A reference to the commentators 
was made for its explanation. Where others failed. Professor 
Tabataba’i, of Nizam’s College, succeeded. In explaining the couplet 
( of Ghalib ) : — 

Ai-f 1 ^ ACtjL.ifli aC-, ji 

he remarks : 1 ^ a.LjI 

A flood of light was thrown on Sa’ib’s couplet. He compares 
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with a bright burnished steel-mirror (j^J 

with 4^’ (c^^) (what enhances the literary beauty of 

the language is the fact that both and also signify marking, 
inscribing, delineating etc . ), and the intermingled and indistinct im- 
ages seen in 0^.^ with the intertwined and distraught 

marks on the fine steel ( of the mirror ). I feel much thankful to 
Mr. Mohammad-' Ali for the suggestion, and Mr. Tabataba’i for the 
explanation. 

I also gratefully acknowledge the valuable help which I receiv- 
ed from Khan Saheb S. Baqir-'Ali, ( retired Deputy Educational 
Inspector, Poona, and a reputed sound scholar of Persian, Urdu and 
English languages ) in trimming this article, and especially in settling 
the translation of the difficult couplets of Sa’ib and l^uhuri. 

Shaikh ‘Abdu’lkAdir. 



PtATE I. 



Facsimile of Zuhuri’s handwriting. MS. No. 50. Govt. Collection of Per- 
sian, Arabic and Urdu MSS., in the University Library, Bombay. 








AN ANCIENT COPY OF THE DA'I'MlTLISLlM 

I. 

In editing the Ki(abu'l-Wa^ya from the Dactimu'l-Istam of 
Qadi an-Nu‘man, it was pointed out that ancient MSS. were difficult 
to obtain^ and that the examination of the four MSS. at my disposal 
led to the reconstruction of a text which in all probability has not 
altered for the last tliree centuries or so. I had also mentioned that 
the oldest MS. of the second volume that I had come across was 
dated the middle of the ninth century A.H. (middle of the 15tli 
century A.D.), but that it had been impossible to collate my text 
with it* 

Through the kindness of tlie Hadrat Maulana Haji Ghulam 
Husayn Sahib, the High Priest of tlie Sulaymani Bohoras 
in India, however, I have now been able to examine this copy 
carefully and to note the variants in the Kitabu'l-Wa^ya. 
Knowing how secretive the Isma'ili divines generally are in these 
matters, and having had several unpleasant experiences in the past, 
I am sincerely grateful to him for his kindness and courtesy. 

The copy was examined in Bombay during the month of March, 
1934. It belongs, as does C, to the library of the Sulaymani, 
Da'wat. The scribe is unknown ; his name has unfortunately been 
carefully deleted. The writing is well-formed Yemenite naskh ; or 
at any rate, if it is Indian, written under a strong South Arabian 
influence. It is a very correct and legible manuscript, and is 
vocalized to a large extent, although not completely. Size 12 by 
7 inches. 23 lines to the page. 146 folios. The paper is handmade, 
of local manufacture, and is badly worm-eaten. The manuscript 
has recently been repaired and bound. 

On examining the first page of the first folio it is evident that 
it is the last page of volume I. Volume I is unfortunately lost; the 
colophon records the name of the scribe and the date of completion 
in the following terms : 

4)41 til Ju«Jl 

1 

3 a) 4»ll ji- (the name here is completely erased) 

1. bmsli Law o/ W'jib, Preface ; and 21 sqq. 

2. In “ Qadi an-Nu‘man, the Fatimld Jurist ”, JRAS for 1934, p. 24, 1 give 
a slightly erroneous date in referring to this MS., Adi. 852. It ought to be 
865/1461. 
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* 1 4J I ^ *X^ 3 ^ 1*)^ 4 j ^ vXli ^ 

f!)L.Vl jjlcis «jU5 " ^ oij 

*Ai\^ 3 3 ijT^ 0^3 *-^3 

The question of date is interesting. The first of Dhu’l-Qa'da 
865 was Saturday, the 8th August 1461. Accordingly the 21st 
Dhu’l-Qa'da would be 28 August 1461. This, according to Wiisten- 
feld-Mahler’s Verglekhungs-Tdbellen (2nd Ed., Leipzig, 1926. Page 
23) would be a Friday. But the scribe mentions Wednesday ; and 
the explanation seems to be tliat according to tlie Isma'ili calcula- 
tion, based not on the actual visibility of the New Moon but on its 
astronomical appearance, the month commenced on the 6th August 
(not the 8th), and thus Wednesday the 26th August 1461 seems to be 
the actual date of completion. 

Volume II commences on the second page of the first folio in 
the usual manner. Kifabu'l-Wa^yd begins on folio 91c (p. 181). 
The colophon is as follows : 

[ flSTp-V I3] IlUiSJl 3 ^\JA 3 oU^I Jl 

Anally 3 4 $ (name obliterated) 
^ 3 3 * 4 ) 1 3 3 4i 3 1^)3 

^ 4*^1 (* 31 ^ ^ f^CVI ^ 

%‘Uou; 3 ^/***** 3 1 ^ |3 jtmC 

The first of Dhu’l-Hijja 865 is according to the usual computa- 
tion, Monday, 7 September 1461. Therefore the 13th of Dhu’l- 
Kjja would be Saturday, 19 September 1461. But the scribe men- 
tions Friday, and it is here also obvious that the discrepancy arises 
on account of the Isma'ili calculation which is always a day or two 
ahead of the usual reckoning, the new moon being generally visible 
only on the 2nd or the 3rd day after New Moon. Hence Friday 18 
September 1461 seems to be the real date of completion. 

We do not know how much time was taken for transcribing 
Vol. I. But Vol. II seems, if the colophon is to be believed, to have 
been copied in 22 days. There is nothing inherently impossible in 
this as the task of copying 146 folios in that time involves the labour 
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of transcribing 13-14 pages per day— a task which is not uncommon 
even in these days of lack of zeal and irreligion. 

The text as far as I have been able to examine it, and particu- 
larly that of Ki&bu'l-Wa^ya, is very accurately copied and correct- 
ly vocalized. This means diat the text of the Daa'im has not 
altered materially now for some five centuries, 200 years more than 
what I formerly ventured to suggest.' In the humid climate of 
India an Isma^ili MS. five centuries old is a great rarity, and although 
one hears of very ancient MSS., one is usually disappointed at their 
comparative youth. This MS. is therefore a great find and a trea- 
sure in tlie hands of the Sulaym^i Da Vat. 

A curious coincidence is that the date of transcription is 865 
A.H. and Nu*man died in 363 A.H.; that is, 5 centuries after the 
author’s death, and a decade less than 5 centuries from to-day. On 
the whole, the character of the writing, the condition of the paper 
and other characteristics point to the fact that the date is not 
spurious, and that in all probability it is a MS. dating from the time 
of tliat great historian of the Da Vat, the illustrious author of 
*UylinuH'Akhbar, Imadu’d-din Idris b. Hasan, 19th Dal of the Yemen.® 
One hears occasionally of copies of the Daa*im copied by Saijdd-na 
Idris himself or by his son Hasan, but until one has an opportunity 
of examining them and deciding on their genuineness, it is safe not 
to be too credulous and to treat the copy described above as one of 
the best of existing sources for the text of the second volume of the 
DaWim. 

II. 

I now propose to give some of the interesting variants which 
I have noted in tlie text of Kifabu*l-W<mya. On the whole the text 
is remarkably correct and very carefully vocalized. The variants 
recorded contain either slight corrections to the text (e.g., p. 35, 
1. 6 ; p. 61, 1. 7), or slight variations which may be worth considera- 
tion. The most interesting variant is p. 40, 1. 7, where by a very 
slight change the variant improves the text considerably. The text 
preserved in this MS. (which in future I propose to designate as X) 
corresponds very closely with C, and contains very few errors and 
interpolations. A very close examination led to the discovery of a 
few unimportant slips in vocalization which would hardly mislead 
anyone, and certainly not worth noting; and only one mistaken 
repetition (p. 46, 1. 1). Although it is not safe to generalize from an 
ex^ination o nly o f one chapter, it appears tliat we have in this 

1. IsmiH Law of WSls, 22. 

2. For Idris b. Hasan, see Ivanow, Gtdde to Ism. Lit., 62-65 and for 
Akhbar, see /I? A S for 1934, pp, 3-4 and the references there given. The *lfyTin 
has recently been used by Gibb and Paul Kraus for their article on al-Mustansir 
bi’Mahin^./. 

c 
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MS. a very correct copy of the text of the second volume of the 
Da’Sim, which after comparison with C, is likely to furnish valuable 
material for a fairly satisfactory text. 

(The p ige and line refer to the text of the KiSli>u'l-Was&^ to be found in 
Fyzee’s Ism^ Law of WUls, Oxf. Univ. Press, 1933 ). 


Page 

29, line 6. 

Voc. 

( ruu/lna ). 


30. „ 

12. 

Read 

( with A and Mus.). 


32, „ 

3. 

Voc. 

(as in text). 

•t 

33, ,j 

1. 

Read 

1 

( as in Mus.). 

9f 

99 9t 

7. 

Read 

v»y. 

9t 

99 9. 

8. 

Voc. 

iJ"j^.{yafrusku firashahu)- 

99 

99 9 

12-13. 

Read 

lji.l dL» ^ ^J^)l . 

99 

99 9 

14. 

Read 


99 

34, 

5. 

Voc. 

^ (/* juhduka ). 

99 

99 9 

6. 

Voc. 

sJj"* ( tasraf). 

99 

35, ,j 

6. 

Read 

Ai l 0! ^ ^ (** • 

99 

99 99 

7. 

Voc. 

li (y'ffbm). 

99 

99 9i 

11. 

Voc. 

j*» {tcttham). 

99 

99 99 

12. 

Read 

UdlllA* £U-I . 

99 

36, 

8. 

Read 


99 

37, 

5. 

Read 

^ya y«»l VI (omitting ^ with 





A and B). 

99 

99 99 

9. 

Read 

dlaf ji-l jMiir V J . 

99 

99 99 

12. 

Read 

ij^.^ o'. 

99 

38, „ 

1-2. 

Read 

o'^ 0^ i • 

99 

99 99 

10. 

Read (with A, C, D) f . 


(I had omitted as the Qur’Snic verse 
omits this adj.) 
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Plage 39, lines 4-5. Read 3 

(There is no repetition as in C). *« 

„ „ line 6. Read 

„ „ „ 9. Read aJU?, 

„ .. 9-10. Read 

» » ,, 11. Read 3^3. 

„ 40, „ 5. Omit (with C and other ancient MSS.) 

fUy\ \ j (j gjjj absolutely con- 
vinced that this is an interpolation.) 

*f 40, ,, 7. Read {dhUlu- 0^ j*^-^**^(j* 

kum) (This makes much 

better sense, although dhullukum ia pre- 
ferable.) 


39 

41, 

99 

3. 

-Voc. 

^'3 (as in the text and in Lane, 





Lexicon, s. v. 1 ). 

$9 

41, 

99 

5. 

Read 

0 ^ 3 ^. and . 

99 

99 

99 

10. 

Voc. 

Jl a-. ^ {Mya)i/‘3 . 

99 

42, 

99 

4. 

Read 

and v^VlsVi. 

99 

99 

99 

10. 

Read 

( nahyind ) ^ ' 3 . 

99 

99 

99 

11. 

Read 

ft- ► 

0 ^M.Jl y 1) ^ 

99 

43, 

99 

5. 

Read 

( kariha-hu ). 

99 

44, 

99 

2. 

Read 

. 

99 

99 

99 

3. 

Read 

1 ^ 

4iii J L ^ 

99 

99 

99 

9. 

Read 

*alayya J 

Page 45, 

99 

2. 

Read 

CmAJ) A} 

99 

99 

99 

5. 

Read 

4-i3^ \ ^ • 



132 


Page 45, line 10. 




Sf 




12 . 


„ 46, „ 


1 . 


46. 


99 99 99 


47, 

48, 


99 99 99 

99 99 99 

49 

99 ^^9 99 

99 99 99 

99 99 99 

99 99 99 

,, 50, ,, 


4. 

7. 
6 . 
3. 

8 . 
10 . 

5. 

6 . 
8 . 
9. 
5. 


,, 


,, 


,, 


10 . 


,, 53, „ 6. 

56, „ 7. 

58, „ 1. 
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Read iS I**} s jic * _ 

Read and ‘^and^*^. 

After , we have what seems to be 

a copyist’s interpolation ^ 

and then goes on as in the text: 

Read 

Omit (as in R) . 

Read ^ i. 

Voc. (withC) {innahu istahabba). 

Omits 

Read 

Adds ( with C) . 

V 

Voc. V. iyaruddu). 

Voc. {yairuku ). 

I 

Read t?' j J* 0^3. 

Read (with C and D) ^ > 0*^^ *>. 

Read (with Band Mus.) ^ y . 

Read . 

Voc. iyugkarramu). 

Voc. 1 (isttts‘fl-dbdu). 

Read (as in the marginal gloss in C) 

dilJl j» OjJl (tt'/iga) 

JiJl {dufi'a). 


99 
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Page 58, line 5. Voc. ^Cutiqa). 

Page 61, „ 7. Read 

Page 62, „ 4. Read f Cf 3 

Jl5 4ll^ 

My friend Dr. U. M. Daudpota has been good enough to send 
me the following corrections to the text of KiiaMUWa^^ for 
which I am sincerely grateful : 

Page 30, line 9. Read dmika. 

Page 37, line 9. Read akhre^aka. 

Page 44, line 8. Read dlahumma 315. 

Bombay, AprU, 1934. Asaf A. A. Fyzee 



IDEALISTIC AND ROMANTIC ELEMENTS IN 
CONTEMPORARY BRITISH DRAMA * 

L Idealistic’ and ^Romantic’ defined. 

IL Realism in Contemporary drama— its drawbacks. 

III. The ways in which 'Realism” is invaded and transformed by 'Ideal- 
ism”. 

(a) Strange settings ; Shaw’s Captain Brassbound's Conversion (1900). Arm 
and the Man (1898) , Caesar and Cleopatra (1899), The DevU's Discipie (1901), Back 
to Methuselah (1921) ; Galsworthy’s Fore^ (1924). 

(b) Oriental Scenes: Flecker’s Hassan ( 1914— Produced 1923). Lord 
Dunsany. 

(c) Fanciful Situations : Barrie’s The Admirable Crichton (1903); Arnold 
Bennett’s The Great Adventure (1913). 

(d) Remoteness of story and setting from present-day life: St John 
Ervine’s The Lady of Belmont (1924) ; Masefield’s The Tragedy cf Nan (1909). 

(e) The Dream Play : Barrie’s Dear Brutus (1914) ; A Kiss for Cinderella 
(1916). 

(f) The Use of Symbolism in the Irish School : J. M. Synge’s The Shadow 
of the Glen (1903) ; Edward Martyn’s The Heather Field (1899), Maeve (1900) ; W. 
B. Yeats* CaiHeen Nt Houlihan (1902). 

(g) Premonitions : The Riders to the Sea (1904). 

(h) An Eschatological play : Outward Bound (1923). 

IV. Romanticism illustrated : 

(a) Dream and Symbolism blended in a true romantic spirit: Gals- 
worthy’s Little Dream (1911). 

(b) Irish Heroic Legend : J. M. Synge’s Deirdre of the Sorrows (1910). 

(c) Romantic treatment of literary biography: Clemence Dane’s Will 
Shakespeare (1921). 

(d) The Supernatural : Barrie’s Mary Rose (1920) . 


I. When an artist selects and recombines scattered frag- 
ments from the heaving, surging, polyphonic, multi-coloured* world 
of his limited experience he introduces into them an element that 
transforms and renders them significant. This imaginative height- 
ening and transformation of the crude elements of fdt experience 
— ^idealization’ as we may call it— is the essence of art. Idealism 
therefore is a vital and integral element in all art, and as such the 
terms 'realistic* and 'idealistic* imply only differences of degree. 

* The Drama of the last forty years. Poetic plays are not dealt with in this 
essay.— R. S. Aiyar. 
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When a writer swings away altogether from the common workaday 
world of getting and spending, sinning and serving, to a world of 

“ more pellucid streams. 

An ampler ether, a diviner air. 

And fields invested with purpureal gleams,” 
where all eartlily things are transfigured, we call his work 
‘idealistic’. If on the other hand, he is tethered to 

“the tramp of the road, 

The slave with the sack on his shoulders pricked on with 
the goad. 

The sailor, the stoker of steamers, tlie man with the clout. 


. . . the maimed, the halt and blind in tlie rain and the cold,” 
men, tilings and places in common everyday life — ^lie is called 
‘realistic’. The terms ‘realistic’ and ‘idealistic’ refer, as the reader 
has seen, to the logical universe of ‘content’ or the subject-matter 
of a work of art. This brings us to that most confused adjective 
in literary terminology — ‘Romantic’. A play, poem or story may 
whisk us away from common human experience and yet remain 
thoroughly unromantic. The last scene of Shaw’s dramatic saga 
of human progress. Back to Methuselah, conjures up the vision of 
human life as it may be in 31920 A. D. ; when man by a prescient 
exercise of the “will to evolution” and by conscious control, through 
the ages, of the revolutionary urge in nature, is shown to have 
reached such a stage that a new-born baby will have the physical 
stature of a normal adult of to-day, while a child of four will possess 
tlie intellectual calibre of an Einstein. Yet in this highly ideal 
scene tliere is hardly a snippet of talk that can be called romantic. 
This takes us to the heart of the difference between ‘ideal’ and 
‘idealistic’ on tlie one hand and ‘romantic’ on the other. What 
Shaw’s scene lacks is tlie element of mystery, strangeness, magic 
and glamour, and iridescent suggestiveness. These are the 
qualities tliat can transform a common peasant girl’s reaping song 
into wistful strains as of angels visiting the earth from a far-off 
realm of light and joy : 

“A voice so thrilling ne’er was heard 
In spring time from the cuckoo-bird 
Breaking tlie silence of the seas 
Among the farthest Hebrides.” 

Here is wizardry. What accomplishes it is colourful, prisma- 
tic diction with the penumbra of dim meanings. Where the images 
are clear-edged and the words carry with them a sharp outline of 
meaning, where every incident narrated stands out in definite 
outlines and the background is perceived with a transparent dis- 
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tinctness that doesn’t stimulate the imagination to strain for the 
vistas, the visions and the shadows beyond the picture, we have 
‘classical’ art. In other words, ‘classical’ and ‘romantic’ — as distin- 
guished from ‘idealistic’ and ‘realistic’ — refer to the style and form of 
a work of art, and are antithetical terms. We differ, therefore, from 
Professor Abercrombie when he speaks of this antithesis as wholly 
improper because, according to him, “classicism is of a quite 
different order of things from romanticism.’’* The crucial difference 
between the two terms is finally hit off by Sir Sidney G)lvin in his 
introduction to his Selections From Landor? 

“In classical writing every idea is called up to the mind as 
nakedly as possible, and at the same time as distinctly ; it is exhibit- 
ed in white light, and left to produce its effect by its own unaided 
power. In romantic writing, on the other hand, all objects are 
exhibited as it were through a coloured and iridescent atmosphere. 
Round about every central idea the romantic writer summons up a 
cloud of accessory and subordinate ideas for the sake of enhancing 
its effect, if at the risk of confusing its outlines. The temper, 
again, of the romantic is one of excitement, while the temper of the 
classical writer is one of self-possession. No matter what the power 
of his subject, the classical writer does not fail to assert his mastery 
over it and over himself, while the romantic writer seems as though 
his subject were ever on the point of dazzling and carrying him 
away. On the one hand there is calm, on the other hand enthu- 
siasm, the virtues of the one style are strength and grasp, with 
clearness and justice of presentment ; the virtues of the other style 
are glow of spirit, with magic and riclmess of suggestion.” 

II. The significance of idealistic and romantic tendencies in 
contemporary drama can be better appreciated if we recapture and 
fix in our minds the character of latter-day realism on the stage. 
For all their conscientious desire to give us the tang of common life 
in its ceaseless grind and attrition,— life as lived in a slum-tenement, 
in a suburban boarding house, in a factory or middle-class drawing- 
room — for all their masterly technique, compression and suggestive- 
ness of dialogue, very few modern realistic plays, perhaps not more 
than a score, can take rank as supreme interpretations of life and 
character. Ibsen’s Peer Gyni and Brand and Rosmersholm not only 
stormed our imagination when we first read them but compelled us 
to return to them for fresh insight into unperceived significances. 
How many plays of the last two decades can challenge comparison 
with them ? If the history of criticism has proved any one thing 
it is the amazing ineptitude of contemporary judgments. Our en- 

1. RomaiMasm , p . 31. 

2. Fp. vii and viiL 
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thusiasms and aversions are alike proved wrong, in most cases, by re- 
mote posterity. The myopia and astigmatism to which contemporary 
criticism is subject should make us cautious in singling out tlie plays 
of our time that appear in our estimation to bear the hallmark of 
excellence. Galsworthy’s Loyalties will always grip us with its subtle 
and profound study of the motives that impel to crime a distinguished 
array officer normally inclined to probity and rectitude, with its 
study of confficting loyalties, and its tense progression through 
scenes of pathos, suspense and surprise. So will The Skin Game, in 
which through scenes of tension surprise treads on surprise, but in 
obedience to the logic of character and initial circumstance. Who 
can forget tlie delirious excitement of the two bidders in tlie auc- 
tion scene or that other in which Chloe, in frantic endeavour to 
conceal her seedy past from the world, offers herself to Dawker 
by way of hush-money — a scene that reveals her quick transitions 
from wheedling to reviling, from wrath to appeal, the rapid chase 
of emotions and the lightning play of mind ? Again one loves to 
recall St. John Ervine’s John Fergusson, a consummate study of tlie 
tragic aspect of life, of the way in which circumstance, conspiring 
with character, deflects ‘ the arrow that flies in the dark ’ and 
makes it strike tlie wrong person. Its characters John and Sarah 
Fergusson, Andrew, Hannah, Clutie John and Jimmy Caesar — are 
drawn with such splendid vitality that Pirandello could make them 
tlie central figures of another Six Characters in Search of an Author. 
By the side of these plays may be arrayed the same playwright’s 
Jam Clegg, Sean O’Casey’s /wmo and the Paycock, Eugene O’Neill’s 
The Hairy Ape, Harold Brighouse’s Hobson’s Choice and a dozen 
more, perhaps, according to individual preference. But a great 
many of tlie Yorksliire and Lancasliire plays that blazed a trail in 
modern realism and embodied an admirable and even flawless 
craftsmanship, like Githa Sowerby’s Rutherford and Son, St. John 
Hankin’s The Return of the Prodigal, Stanley Houghton’s Hindle 
Wakes, Somerset Maugham’s The Circle or Elizabeth Baker’s Chains, 
C. K. Munro’s At Mrs. Beam's, which appetized us as we read or 
witnessed them, do not make us wish for a second ‘ go’. The re- 
alism of the uncompromising sort that demands the Fourth Wall on 
the stage is almost played out and finds itself in a blind alley — 
played out, because of an inherent but not incurable drawback, 
which may be stated in Mr. Herbert Read’s words: "Modem 
Drama lacks tlie power to transmute its materials ; it burns at a 
low temperature and with little light ; it does not lift us into that 
other world wliich is the world of imaginative logic.’’* Modern 
Real ism, again, is not all an approximation to reality. As Sir John 

1. Reason and Romanticism, p. 125. 

D 
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Squire observes somewhere, it has substituted “ a novel set of con- 
ventions for a set of which people had grown tired. West End 
drawing rooms were replaced by homes of suburban clerks ; rosy 
sentimentalism was replaced by cynicism, a prophetic pessimism or 
a detached irony of presentation ; speeches gave way to silences or 

pregnant ejaculations ” 

III (a) We do not suggest for a moment that the return of 
major inspiration to the stage will be effected by a return to 
idealism or any other ‘ism*. Genius always struggles to free itself 
from the Procrustean bed of literary fashions. Even if such a 
struggle does not end in the attainment of great art, the struggle 
is significant of dramatic originality, adventure and initiative. The 
pull against realism in different directions, noticeable in contempor- 
ary drama is an index of its vitality, a clue to its protean variety 
and complexity, and an attestation of tlie fact that literature that 
is really alive refuses to be catalogued under ready-made labels. 
In fact, in attempting an analysis of tlie idealistic and romantic 
tendencies in modem drama we are only trying to comprehend it 
from an unsophisticated point of view. It is interesting to mark 
the spell that the wild, the far-off and the picturesque — whether in 
respect of characters, setting or situations— -have exercised on 
several of our writers. The scenes, for instance of Shaw’s Certain 
Brasdwund’s Conversion, laid in a Moorish castle near the Atlas 
Mountains, have for hero a Byronic adventurer surrounded by his 
desperadoes, and for heroine a lady of rank, who, by her courage 
aplomb and charm, not only disarms wild Shaikhs and Cadis but 
rescues the melodramatic Captain from himself. Caesar and 
Cleopatra opens in the Egyptian desert, with the sphinx in the 
foreground, the scene slowly brightening in the growing dawn and, 
anon, becoming vocal with the soft strains of Memnon’s harp. In 
Androdes and the Lion, Arms and the Man, The DevU’s Disci^e and 
Back to Methuselah Shaw takes care to sustain tlie vivid spectacular 
interest of the audience. Galsworthy, generally austere and 
puritanical in this respect, more than once sends his severe virtues 
whistling down the wind. Reminiscent of Conrad’s Typhoon and 
Victory are the middle scenes of The Forest, picturing the 
central African jungle, in which nothing is so ugly as "the visible, 
selfish rush towards the sky, tlie uproar of tlie rush, and the fierce, 
heartless jostling and trampling”— nature red in toofli and claw 
and emblematic of the infemeil financier, Bastaple, and his unholy 
agent, Strood. The romantic love-story of the naturalist (Herrick) 
and the half-caste girl ( Amina) have a remote resemblance to that 
of Axel Heyst and Lena.^ Flecker’s Hassan (posthumously 


1. Conrad’s Vktoiy. 
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published in 1922 ), in spite of its climactic torture-scene striking 
the true Websterian note of horror, owed its popularity when first 
staged to its remarkable evocation of the Oriental atmosphere. 
The play, crammed with metaphors and turns of speech struck off, 
with the ease of poetic genius, as from an Oriental anvil, mirrors 
the character and temper of the Moslems of the Middle East ; and 
for sheer atmosphere this sensational piece can challenge a place 
by the side of The Talisman and Hajji Baba of Ispahan. 

(b) The great specialist in Oriental atmosphere is, however. 
Lord Dunsany. The bizarre and the creepy are his native element. 
In The Gods of the Mountain (1911) Agmar, an old beggar, with no 
mean histrionic talent in him, influences his servant and five other 
beggars to pose as the presiding deities of the city, whose efiSgies, 
carved in jade, crown a neighbouring mountain-top. The citizens 
come and prostrate themselves before the beggars. The vague and 
formless fear in the hearts of the beggars ( except Agmar ) and 
their devotees gather shape in the scene until it mounts up to a 
climax of petrifying horror when the gods themselves emerge on 
the scene to punish the outrageous simulation of tliemselves by the 
beggars.' 

(c) In several modem plays novel setting and fanciful situa- 
tion are employed either singly or together as an effective stalk- 
ing horse for social satire. Outside the Shavian canon (which 
specializes in this art ) the best illustration of this is The Admirable 
Crichton ( 1903 ). Sir James Barrie employs in it Shakespeare’s 
pet device of the shipwreck in order to strip off from his charac- 
ters the trappings that cover up '.their innate worth or baseness, 
and, by depriving them of all adventitious advantages of birth and 
wealth, exhibit them amidst conditions where oiJy native genius 
or talent can avail. The piece is a merrily wicked skit on the English 
aristocracy, cross-lighting from a new angle its degeneracy of soul ; 
and through it, like an under-chord, runs an implicit criticism on 
the inversion of values in a decayed society — Crichton’s dictum, 
“circumstances alter cases”, being a minatory warning for Loam 
and his progeny. Differing, as The Admirable Crichton does, botir 
in scale and method, from Shaw’s Back to Mcthusdah, they have a 
common aim— the criticism of sham values in ‘civilization’ in the 
light of an ideal envisaged in a remote point of time or space. 

Another striking illustration of this ‘topsy-turvy’ method is 
The Great Adventure of Arnold Bennett (produced in 1911, but 
dramatized from an earlier story, Buried Alive, 1908 ). The story 
of the greatest painter of the age impersonating his own valet 

1. For A MuM at an Inn (1916) and If (1921) see AUardyce NicpU’s Briihh 
Promo, pp. 420423. 
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in order to escape the dogging wraith of fame, and its offspring — 
the prurient curiosity of tlie public — and so finding love and happi- 
ness in a humble cottage in Putney, is not only a clever vehicle for 
an implicit sermon on the secret of true happiness but also a weapon 
of withering satire on British national camouflage, philistinism, snob- 
bery, the fussiness of lawyers and journalists’ craze for ' scoops ’ 
and scandals about public men. The fourth act in which several 
inconsequent details mentioned in the first swim up into dramatic 
significance is a study in the art of suspense. 

(d) Neither reformatory nor satiric purpose governs St John 
Ervine’s The Lady of Belmont and Masefield’s The Tragedy of Nan. 
Purporting to be a sequel to the Merchant of Venice, The Lady 
of Belmont unfolds the lives and fortunes of Shakespeare’s charac- 
ters after the escape and discomfiture of tlie trial scene and the 
lovers’ first rapture of union. It is not a play that Shakespeare 
could have written but did not, — but one that Shakespeare did not 
because he could not. The modern playwright, reading between 
the lines of character, evolves his own Antonio, Bassanio, and 
Shylock, not along the lines of Shakespeare’s inclination, but 
along the logic of his hints and outline. The Lady of Bdmont fulfils 
Shakespeare in a manner that would have amazed even more than 
amused Shakespeare. Bassanio who had no compunction in m aking 
his dearest friend sign a perilous bond, merely because he wanted 
to marry “ a lady richly left,” develops here into a full-fledged rake. 
Antonio who could be insolent even when seeking Shylock’s favour 
and almost cringe to him when the prospect gloomed—" Hear me 
yet, good Shylock, I pray thee hear me speak ” who could “ pray 
God, Bassanio come to see me pay my debt ” ( and then “ he would 
care not ” ), appears in St. John Ervine’s piece as an insufferably 
tedious harper on Portia’s and Bassanio’s obligations to himself. 
Antonio feels a succulent pleasure in recalling tlie memory of 
everybody he meets to his generous act of a decade since. He is 
shocked by others’ ingratitude. While he shows himself as the true 
Jew, Shylock reveals himself as the true Christian. He has forgiven 
and forgotten and learnt the gospel of love : " I know that out- 
ward things pass and have no duration. There is nothing left but 
the goodness which a man performs,” he tells Portia. Under- 
standing the strength of his race he has penetrated to their 
weakness too : “ We are a proud and narrow race, and our pride 
and narrow nunds have ruined us. I have the power to govern 

men My heart stirs when I think of generous government 

and of kindly races striving each with each for greater love and 
beauty and finer men and women. But I am condemned, because 
} am a Jew, to be a usurer and spend my mind on little furtive 
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schemes for making money.” In the same scene we have the 
psychology of his former hatred for Antonio : " Revenge ! When 
I sought Antonio’s life I was a bitter-minded man, and cherished 
hatred in my heart. Sometimes still I am full of anger when I hear 
my race derided. What have we Jews done that we should be 
loathed and mocked by all mankind.” Portia’s little kindness so 
touches him that without her knowledge he lends her money 
through cousin Bellario— this, even when he knows she was the 
judge who smashed his suit against Antonio. Later, when he has 
seen the intrigue between Jessica and Bassanio, he takes her 
(Jessica) with him to Venice so that Portia’s home-life may be less 
unhappy. "Sufferance is the badge of our tribe” — says he in 
Shakespeare’s play; in St. John Ervine’s, understanding, self- 
criticism and humanity are shown as the attributes of that 
‘Sufferance’. With Bassanio for husband how do we expect Portia 
to shape ? She has lost her decisiveness of character and gained 
a sad, indulgent wisdom for others’ foibles and the realization that 
life is a pis alter} 

The Tragedy of Nan is an experiment in quiet and subdued 
beauty of dramatic art, a beauty that transfuses itself, like pollen 
dust in the spring air, through setting, character and style. The 
idyllic rural landscape is vocal with tire murmur of the Severn, and 
the air throbs with vague supernatural presentiments towards the 
close. The style, if occasionally a little studied, has the quality of 
fine filigree-work 

“Fashioned so purely 

Fragilely, surely” 

— its gamut ranging from a lover’s tenderness to a Fury’s wrath. 
The noble simplicity and sensitive restraint of Masefield’s art in this 
tragedy demand something of histrionic genius to make it a success 
on the stage.® Nan, drawn in vivid and subtle strokes, seizes our 
imagination and fills the foreground. Intensely passionate in love 
she is not less so in her hatred of gad-about wantonness given to 
trifling with the human heart. Endowed with a sensitive pride that 
worships the memory of a father hanged on a false charge of sheep- 
stealing, she yet could fling aside her forbearing meekness and hit 
back when his memory is insulted by her churlish aunt. The callous 
meanness of her cousin (who would treat Gaffer Pearce to pies of 

1. In Gordon Bottomley’s Gruach we have a similar but lighter essay in 
Shakespearean interpretation. The piece depicts Lady Macbeth as an eager- 
hearted and ambitious girl before she hardened into the terrible figure of the 
tragedy. But Emg Lem's W^e develops the characters of Lear, Goneril and 
Cordelia along fanciful lines. 

^ O'. A. C. Ward : Twentieth Century Uterature, i^. 98-99, 
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tainted meat) provokes the dormant hell-cat in her. The glancing 
lights of Nan’s many-sided character converge into a burning focus in 
the scene where after describing the money sent to her by the Home 
Office by way of compensation for the judicial murder of her father 
as "some blood-money — thirty pieces of silver,” she hands it over to 
Gaffer for the headstone he had been longing for years to erect at 
the grave of his wife. Frank, fearless and yet tender-hearted, 
with a deep-seated poetry in her nature, she is depicted as combin- 
ing the wisdom of the serpent and the innocence of the dove.* As 
the tragedy draws to a close a calm resolve to die takes possession 
of her— to die, but not before punishing the libertine who has toyed 
with her love. She kills him not so much to feed fat her own 
grudge, but in order that she may save other women from becom- 
ing his victims. The quivering tenderness of the scene between 
Nan and Gaffer Pearce, has no trace of mawkish prettiness about 
it, and exemplifies the classically controlled strength of an art that 
can touch the soul while keeping the sentimental at arm’s length.^ 

There is, however, a loose joint in the structure of the play : 
the scene in which Pargetter, instead of asking Nan a straight 
question about the broken toby-jug, hedges about, whereof St. John 
Ervine, hitting the bull’s eye, remarks : " he does not so, because 
Mr. Masefield wishes to alienate liim from Nan, and cannot cause 
the alienation without a misunderstanding that is more appropriate 
to farce or sentimental comedy than tragedy”.* 

(e) The character of Realistic drama suffered a sea-change 
when Barrie invaded it with a genius that lightly doffed — or, as 
in Alice Sii by the Fire, made light play of— dramatic fashions. 
In order to whip off the pall of familiarity from souls whose 
inmost character and aspirations are hidden by the smoke-screen 
of circumstance, and to render audMe the heart-throbs beneath 
the human debris, Barrie employs romantic machinery with a 
lavish hand — the supernatural, dreart and symbolism — and so 
boxes tlie compass of a method of which Maeterlinck is the acknow- 
ledged master on the Continent. But in spite of the enormous 
wings that grow from his shoulders his feet are securely planted on 
right earth. The dream symbolism in Dear Brutus diffracts the 
abstract truth embodied in the Shakespearean line, " The fault. Dear 

1 . Mr. St. John Ervine regards this as an inconsistency in characterization : 
“ Nan speaks with two tongues, the tongue of a young innocent country-girl 
and the tongue of a woman of much knowledge and experience”. How to 
Write a Hoy, p. 108. 

2. C. E. Montagu’s admirable criticism of this play in Dramohc Values may 
be read with profit. 

3. How to Write a Hay, p. 108. 
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Brutus, is not in our stars but in ourselves that we are underlings.” 
To drifting ennuied people the return of a lost chance would not 
come as a tidal wave to float them to brilliant successes in the moral 
and intellectual sphere, nor bring sovereign moments for regaining 
lost heights, but would simply make them retread the same futile road. 
” What really plays tlie dickens witli us is something in ourselves. 
Something that makes us go on doing the same sort of fool thinjcs 
however many chances we get.” The hypnotist of this Modern 
Midsummer Night’s Dream, Mr. Lob, sends his guests for a stroll 
into “ the magic wood ” of his witchcraft. Purdie, an Oxonian and 
sometime aspirant for tlie presidentship of the Union, re-traverses 
the same old primrose path of dalliance. Coade, the uxorious 
husband who has always been speaking of finishing his magnum 
opus on tlie Feudal System and never of beginning it, becomes 
a jolly bachelor, piping and pirouetting emd clean forgetting his 
wife. Maty, Lob’s butler, turns out the fat-paunched financier 
of liis dreams. The crapulent, gone-to-sced Dearth, who has long 
survived his ambitions in art, finds joy in the company of his dream 
daughter (Margaret), while his wife, with her lustrous eyes and 
smouldering passions, marries tlie lover of her aspirations, the 
Hon’ble Finch Fallows, only to be deserted and rescued from hunger 
by Dearth and Margaret. 

Barrie’s elvish art dislimns the solid realism of the opening 
scene into the mischievous air of the eerie wood and re-crystallizes 
it into the initial tangibility. Admirable is the naturalness with 
which the human mosaic, pulling itself to pieces, rearranges them 
into the quaint patterns of the might-have-been, and then restores 
itself. The magic wood not only illustrates the futility of a second 
chance but also the working of “ the unconscious,” in ways possible 
to the theatre but not to the analytical psychologist. 

A Kiss For Cinderella portrays cockney imagination, the mind 
of a London waif, who fancies herself to be Cinderella., Her 
dream is a composite of the disjecta membra of her waking experi- 
ences and imaginings. “ The Times,” a name she has frequently 
heard in War time, incarnates itself as Lord Times, the most 
formidable nobleman in tlie King’s court, and by his side is the 
grim executioner, the Censor. The King and Queen, attired 
exactly as in playing cards, hold on to straps suspended from over- 
head ; for strap-hanging has been a rare privilege to Cinderella ; 
and their thrones are very much like tlie seats in a Tube train. 
The rival princesses prance round him like high-stepping steeds ; 
their merits are tested by means of thermometers, tlie winners 
bearing prize-cards as at a horse-show. The Prince Hard-To- 
Please, who rejects them mercilessly, only to succumb to the fasci- 
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nation of Cinderella’s peerless feet, is dressed like a pantomime 
figure and has a face suspiciously like that of the policeman who 
loves her. Meanwhile the king exclaims, “The fire in the stove 
is going low,” whereupon it is made to blaze up with a shilling 
instead of a penny in the slot The happy couple are married by 
a penguin, Cinderella having been once told by a benefactor that 
‘penguin’ meant a bishop. The Prince and she tlien dance tlie 
fox-trot. 

The dream-fabric is the compensation that the ‘ Unconscious ’ 
evolves for the deprivations and frustrations of life. In the meanest 
there is an assertion of self-respect and vanity, a hunger to give 
and receive love, and a suppressed yearning to witness and be the 
central figure of pomp and glitter beyond their reach. It is this 
longing for the world’s tinsel and the heart’s gold that finds expres- 
sion in Cinderella’s dream.^ 

(/) In several realistic plays of the Irish school is heard the 
call of the wild, of moorland, mountain and sea, and, in a few, 
something rarer far than these, namely tlie yearning after 
“ Lost lands, lone seas, lands that far agleam 
With a miraculous beauty, faint yet clear. 

Forgotten lands of night and star-gleam. 

Seas tliat are somewhere but that are not here.”* 

This “ call of the wild ” we have spoken of finds the best illus- 
tration in J. M. Synge’s earliest play. The Shadow of the Glen. J. 
M. Synge worked with the conscious aim of reacting against the 
art of Ibsen and Zola who, he said, dealt with the reality of life in 
joyless and pallid words,^ “ and by the presentation of what is 
superb and wild in reality” he sought to bring a richer joy to 
the stage than Ibsen and Zola knew. As Synge’s view of Ibsen 
was wrong so was his work far from embodying that joy he 
quested after, but he achieved something new and original, a grip- 
ping synthesis of pity and irony, poetry and farce, disillusionment 
cmd aspiration, stark realism and romantic beauty. An invalid 
with a craving for life piping hot, a super-tramp like W. H. Davies 
and Masefield, Cunninghame Grahame and Stella Benson, he makes 
us hear in everyone of his plays the whir of adventurous wings : 
" Qay lies still, but blood is a rover.” In The Shadow of the Glen 
Norah Burke has the same fascination for the wild moors that 
Ibsen’s Ellida Wangel has for the sea'‘ and Bell Haggard ( in W. W. 

1. Contrast Ilannele’s Vision of Jesus and chorus of angels from 'the realms 
of light ’ in Gerhart Hauptmann’s Hmntk. 

2. Sir John Squire’s Toven. 

3. Vide Preface to J. M. Synge’s collected works (Maunsell). 

4 . C/. also Guy Font in Edward Martyn’s An Enchanted S&i. 
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Gibson’s Krindlesyke ) for a life of hazard. Like Nora, Deirdre ( in 
Deifdre of the Sorrows ) spurns a kingdom to go salmon-spearing 
and roaming with the sons of Naisi. 

The eerie spell that the heather field exercises over Carden 
Tyrrell, in Edward Martyn’s play (of that name) is but the 
symbol of that immortal beauty half-revealed and half-concealed 
by the imperfect vesture of Nature — the starry firmament, the 
earth and the sea. In mountain breezes he hears “ the choristers 
singing of youth in an eternal sunrise.” This sublime passion in 
Tyrrell becomes tragic when it makes him mortgage his land 
to drain and fertilize the tracts subjacent to the heather-field, 
so that the value of the heather-field may double itself. He 
refuses to listen to wiser counsels and flings all his money into 
the maw of this wild-cat enterprise, until he ruins himself. 
The tragedy of his life is intensified by the antipathy of a 
thoroughly prosaic wife to whom his spiritual passion — for such it 
is that prompts the enterprise — is but mid-summer madness. Maeve 
O’Heynes ( in Maeve ) is a nympholept of this longing for the 
dreamland of ideal beauty— of which Timan-Ogue, the land of 
everlasting youth and joy, in Celtic mythology, was but tlie emblem. 
Maeve sees her mystic love as an “ exaltation from the earth to the 
stars." The ancient glory and beauty of Eire ( Ireland ), alike of 
her heroic past and of her landscape, are summed up to Maeve in 
the legendary figure of Queen Maeve, whom she sees in vision and 
whose voice she hears, beckoning her to a “ land of rest witliout 
pain or fear of bondage— rest in beauty which is transcendently 
cold.”' 

In W. B. Yeats’s Cathleen Ni Houlihan it is not this light of 
lights but the personified Spirit of Ireland who visits a peasant 
( Michael Gillane ) in his cottage at Killala, in the guise of an old 
crone, and fires him with patriotic fervour. She comes with a 
moving tale of sorrow and says : “ If any one would give me help 
he must give me himself, he must give me all.” Michael, on tlie 
eve of liis marriage to a lady of his choice, is entliralled. At tliis 
juncture, a shout outside announces tlie landing at Killala of the 
French who have come to help Ireland against tlie English. Michael 
breaks away from the arms of his bride entreating him not to leave 
her, and goes out beckoned on by tlie voice of Cathleen who has 
become meanwhile miraculously transformed into a youthful 
maiden. 

In all these plays, apart from their symbolism, the starry 
passion for an ideal paves the way to the hero’s ruin, exemplifying 

1. Cf. Mary Bruin in W. B. Yeats’ The Land of Heart’s Desire, and Barrie’s 
Mary Rose. 
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one of the essential features of tragedy and the source of tragic 
pity — the spectacle of greatness brought to heel by its own lop- 
sidedness. 

(g) J. M. Synge's The Riders to the Sea illustrates another 
element of idealization. More a threnody in dramatic form than 
a tragedy in the strict sense, Synge’s piece is, like Maeterlinck’s 
LTntruse, a tour de force of expectant dread and imaginative awe, 
and holds us in its weird grip to the last even though we have 
anticipated tlie conclusion since we became alive to the ominous 
significance of the boards bought for Michael’s coffin. Maurya is 
indeed a figure of sombre majesty whose concluding utterance, 
striking a note of grim fortitude and calm wrung out of a life-time 
of woes, subdues us with the awful power of one who, unpetrified, 
has looked tlie Gorgon in the face. 

(A) A play, as we have remarked at the outset, may deal 
with a phantom-world and yet be thoroughly diaphanous and devoid 
of atmosphere. Sutton Vane’s eschatological Outward Bound is 
one of the best illustrations of this. Its value lies mainly in its 
inner meaning that the world towards which man voyages after 
death is so constituted as to provide for his future evolution. It 
enables him to shed his past through suffering, to learn the lesson 
of love and self-sacrifice, to find fresh fields for his activities — if 
they have been inspired by right motives. It is a world where the 
First becomes the Last, and values are reversed. The diversities 
of man’s moral and spiritual nature are diagrammatically repre- 
sented by a swindler— an ex-M.P. much esteemed while on eartli — 
a suicide, a char-woman whose instincts of love and protection had 
to be smothered while in tlie flesh, a scheming woman, a kind-heart- 
ed tippler, a weak doting couple who have committed suicide 
through lack of courage to face up to life, and an earnest-minded 
humane clergyman. These souls are “outward bound,” voyaging 
on a phantom-ship towards the unknown. A realistic play with an 
idealistic significance : but, that the playwright has lost a great 
opportunity is clear towards the close. 

IV. (a) Galsworthy’s Lfff/cDreow, in which'there is no external 
action, strikes the true ‘ romantic ’ note, of glamour and the beckon- 
ing towards vague hinterlands of imagination. The artless Swiss 
maiden, Seelchen ( “Seelchen” means the “ Little Soul ” ), is wooed 
in her dream by three alpine peaks. The Cow Horn, The Wine Horn 
and The Great Horn. The Cow Horn symbolizing the spirit of the 
mountains, is attended by the Flower-sprites, the grey white edel- 
weiss, the blue gentian, the yellow mountain-dandelion and the pink 
alpenrose, all gemmed with dew drops that ring like little bells. 
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“Come to see me,” says the Cow Horn, “Stalk the eternal hills — I 
drink the mountain snow. My eyes are the colour of burned wine ; 
in them lives melancholy. The lowing of the kine, the wind, the 
sound of falling rocks, the running of the torrents : no other talk 
know I. Thoughts simple and blood-hot, strength huge — the cloak 
of gravity. Live with rae*imder the stars, I shall wake thee with 
crystal air.” The Wine Horn, on the other hand, beckons the Lit- 
tle Soul with a youth’s voice to the city, to the will-o’-the wisp that 
dances through the streets. “In white palaces I dwell and passion- 
ate dark alleys,” he says. "The life of men in crowds is mine — of 
lamp-light in the streets at davm : I have a thousand loves and never 
one too long ... I drink the wine of aspiration and the drug of 
disillusion.” To the maiden torn between their antiphonal voices 
of society and solitude, of work and peace, of aspiration and con- 
tentment, comes die call of the Great Horn — the mountain of final 
Mystery and Providence ; “Bum on — thou pretty flame, trying to 
eat the world ; Thou shalt come to me at last, my Little Soul ! ” 

ib) Deirdre, “the Helen of Irish heroic legend,” has always 
haunted the imagination of Irish poets and dramatists. In dramatizing 
her story J. M. Synge was but following in the foot-steps of Yeats 
and “A.E.”, Thomas O’Kelly, Sir Samuel Fergusson and Eva Gore- 
Booth. In spite of its pervading feeling for Nature, the exuberance 
and cadence of its language,^ and its romantic wistfulness — all 
reminiscent of Ossian — Deirdre of the Sorrows stands out as one 
of the most Greek of Irish plays. As in Agamemnon and Synge’s 
own The Riders to the Sea, here, too, are audible the rumblings of 
the coming doom. Deirdre herself is drawn, to quote Mr. Maurice 
Bourgeois, “not as a queen but an untamed, unsophisticated child of 
nature” brought out of “the land of mystic visions, where poets 
like Mr. Yeats and ‘A.E.’ seemed to confine her, into the world of 
flesh-and-blood reality”.® 

(c) Literary biography has also contributed its own grace- 
notes to embellisli the romantic “harmony ”. In Will Shakespeare 
“Clemence Dane” resurrects the atmosphere of the Elizabethan age 

1. The wonderfully rhythmic speech that so charms the reader of Synge’s 
plays and annoys their spectator are ^n imaginative re fashioning of phrases 
and words, redolent of Elizabethan English and the Bible, heard and carefully 
stored up in the memory by the gipsy-minded author as he stayed with that 
purpose among the Aran islanders. Their language is Elizabethan in frame- 
work, Gaelic in idiom, copious in curious inversions, cumbered with expletives 
(like 'if and 'itself’ and 'be’ in wrong places) and formless in syntax. It is a 
gorgeous and quaint apparel that hampers the movement of the play on the 
stage— a thing of beauty, nevertheless a continuous irritation and misfit on 
the stage. 

3 . fdtm AfitlingUm Synge and the Irish Theatre, p, 215, 
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with its roistering good spirits, its worship of the glory of words and 
metaphors. Its apotheosis of the sovereign, its adventurousness and 
its newly-awakened national consciousness. The play is resonant 
with Shakespearean echoes and turns of speech, and achieves a 
happy fusion of scholarly imagination and passion. It is based on 
Frank Harris’s theory that Mary Fitton was the faithless dark lady 
of the sonnets. Shakespeare hears the mysterious call of London 
and the voices of his unborn children— Juliet, Rosalind, Ophelia, 
Desdemona, Macbeth, Othello and others— and leaves Anne 
Hathaway without any qualms for her having inveigled him into 
marriage with the pretence of expectant motherhood. Against 
her piteous entreaties born of a wild hunger for his love he stops 
his ears. When he is inexorable the wife bids him remember her, 
were he ever to heave sighs of unrequited passion for another— 
and were he ever to find himself betrayed into a "deed he would 
not do.” Her prophecy is fulfilled. Shakespeare fares forth to 
London, is caught in a singeing passion for the flighty Mary Fitton. 
To convince her that he could create something better than tlie 
gossamery Midsummer Nighfs Dream, he writes Romeo and Juliei 
palpitating with his own heartache for Mary. After ecstatic scenes 
with Mary playing the role of Juliet follow the quarrel between 
Shakespeare and the new rival for Mary’s love, Marlowe,— a quar- 
rel that ends in Shakespeare killing Marlowe. Every casual word 
of his discarded wife now comes home to him with the import of an 
awful nemesis. “He has done the deed he would not do,” — indicates 
the geometrical symmetry of the play. 

(d) Barrie’s Mary Rose gives us the breath of romanticism in 
excdsis. The hue and fragrance of this play lie for the most part 
in its deftly changing tones, overtones, and contrasts of atmosphere. 
The crepuscular grey of tlie prologue scene abruptly changes, as 
by the waving of a wand, into the vivid warmth and brightness 
of an English home, that deepen to their acme in the subdued 
thrills of love and laughter on the elfin isle. Not only is this 
central scene taut with suspense, like the opening one, but becomes 
towards the close, through Cameron’s story, the ecstatic ejaculations 
of Mary Rose and every word of the lovers’ talk, terrible with a 
steadily gathering groundswell of tragic irony. The islanH begins 
to weave its weird spell around us, whether reading or hearing ; 
and we gradually yield to its dark fascination. Barrie has invested 
airy nothings with form and power such as they rarely acquire in 
poetry or drama. Then by a sharp turn we are again in pensive 
dusk, not devoid of bright streaks— in the home of the aged Mor- 
lands who have drowned old sorrow in love. This shortlived 
evening glow rapidly fades into the sable of the epilogue scene. 



ROMANTIC ELEMENTS IN CONTEMPORARY BRITISH DRAMA 


149 


But it is a gloom that ushers in the stars of man’s far-off Hope. As 
the curtain drops, we have passed in review three generations of 
joy and sorrow — a strange tapestry of bright and sombre colours, 
such as De Quincey gives in Suspiria de Profundis, has unrolled it- 
self before our eyes, filling us with the pathos and mystery of our 
lives- 

The play is a fairy fabric of grey mist and cloud, sunshine and 
rainbow, raised by thaumaturgic art — a wonderful tissue of senti- 
ment and humour, irony and pathos, comedy and tragedy, nature 
and fireside humanity ; of ghost and enchantment, of eternal youth 
and age ; and running through this chatoyant web of silver and 
grey, and shades between, are threads of mystic meaning. It is an 
efflorescence of Celtic genius at its finest — ^for who else but a Celt 
can transmute to such purpose Celtic legends about a fairy island ? 

If the supernatural is the life-blood of Mary Rose, its soul lies 
in its subtle, elusive meaning, which led its first audience at the 
Haymarket theatre such a dance. Eternal youth, granted to Mary 
Rose, does not ensure her cloudless, final peace and joy. Attach- 
ments of “ the darkling earth” — of husband and child — drag her back 
to her old home, only to beget fresh disappointment and leave a void 
in her heart. Her perpetual youth, in spite of the magic island, is 
after all of this world and partakes of its imperfection. When Rip 
Van Winkle wakes up old and hoary after his long sleep he finds 
himself an utter stranger in a new world that knows him not and 
can only stare at him. Mary Rose returns to her old home, clotlied 
in the vernal freshness of fadeless youth, only to find that what to 
her has been a blessing so long is now only a barrier between her- 
self and her dear ones ; her yearning for the child torn away from 
her bosom becomes a fatal flame. Now that she finds the object of 
her long search we expect the scene to close in maternal raptures. 
But the heartache of tlie tossed soul does not cease and is appeased 
only by its turning towards its Fount of Splendour. “Naught of 
earth — even eternal youth — can satisfy the soul’s craving,” is the 
esoteric significance of the play. 

Barrie’s first raid into the supernatural was tlie one-act piece, 
A Wdl-Remembered Voice. Barrie’s ghosts show a forgetful 
mind and a far-off, abstracted interest in persons once dear on 
this side of the gulf. His Mary Rose is a wistful phantom with un- 
stilled yearnings and lingering embers of old gaiety— a remarkable 
projection of incorporeal personality. The garrulous and vivacious 
Dick of A Wdl-Remembered Voice is a blend of mystery and realism, 
an enigma of detached feelings. Through liim Barrie makes us see 
that the values of “ the dead ” are not those of “ the living ” and 
that they look on men and things with other and renewed eyes. 
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Dick does not care to appear to his mother who is pre-occupied with 
stances, but to the sceptical inwardly-stricken father, to cheer him 
up. The play is also interesting as a sly satire on crude spiritualism 
that was a craze witli many during the War. 
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NOTES ON THE NATURE OF 'LITERATURE’. 

'‘When I use a word," Humpty Dumpty said in rather a scorn- 
ful tone, “it means just what I choose it to mean, ndtker more nor 
less" “The question is" said Alice, “whether you can make words 
mean so many different things" 

—Through the Looking Glass, p. 125. 

In discussing literature, people frequently make the mistake of 
doing so without any clear idea of what It is that they are dkcus- 
sing. Therefore, I shall here proceed quickly to a definition, which 
exigencies of space will not permit me to defend or explain cate- 
gorically, in order tliat what follows may be clear. 

Printing and popular education have, witli tlie passage of time, 
increased the number of books more enormously tlian even the 
Preacher foresaw, and have forced into lively existence the specia- 
lized essay and the historical conspectus of literature. It is greatly 
to the credit of literary historians like Saintsbury and Professor 
Elton, tliat they have so well maintained appreciation of individual 
pieces, and to the credit of some authors of individual studies, that 
they have not forgotten the importance of period and influence as 
aids to understanding. Nevertheless, it is not schools, periods, or 
influences, nor even authors, which present tliemselves to us, but 
pieces of writing. In what period, under what influence, and even 
from what author, a piece appears, are not the first things, but are 
brought in either to aid understanding, or for convenience in 
description, for which purposes their value is inestimable ; but they 
lead to confusion if they are allowed to take precedence over the 
single piece as the object of our thoughts about literature. The 
niceties of detailed scholarsliip, and the panorama which wide 
learning gives, are of the utmost value as aids to the appreciation 
of literature, but they are not substitutes for it. That they may 
serve their proper purpose, they must be preceded by some implicit 
or explicit notion of what literature is and does ; otherwise, not only 
is there confusion, but judgment is made impossible. 

Literature I define as ‘ that which produces immediate pleasure 
in ^s reader’. The purpose of this is not to lay down a law, but to 
indicate a basis for this discussion. Pleasure has ever been held an 
essential part of literature. I say ‘immediate pleasure,' because 
what is not read to that end, is not read as literature, but for an 
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ulterior motive. I say 'in the reader,' because literature presup- 
poses a reader, because the pleasure which tlie author takes need 
not bear on the piece, considered as literature, and because the 
pleasure which publisher or bookseller or anyone else has in it, is 
quite beside the point. Further, not only has tlie author’s pleasure 
nothing to do with it, but neither have his intentions, necessarily, 
except in so far as they are presented to the reader in the piece, 
which is the only thing that directly concerns the reader. This is 
to say that writings are to be viewed first as affecting readers ; not 
as the productions of minds, but as their objects. 

Much confusion of thought results from failure to perceive and 
practise the valMity of one all-important distinction; that is, the 
distinction between literature and life, and while we often pay it 
lip-service, its bearing on other matters, in practice, we continually 
forget. 

The human race owes its commanding position among animals 
to its adaptability, which, in turn, it owes to its ability to acquire 
and apply knowledge. Not only is an intelligent child inquisitive, 
but also an intelligent man or race. That into which we inquire is 
the circumstances of life, in order to establish a satisfactory set of 
relations between ourselves and the things which surround us. 
Words serve humanity as conveyers of information, and writing as 
its store-house. The successful pursuit of inquiry, like the success- 
ful discharge of other natural functions, is a source of pleasure to 
mankind. But as well as tlieir literal significance, their core of uni- 
versal meaning, words have emotional power, the product of associa- 
tion and suggestion, which vary a great deal with the person. Yet, 
if one looks more deeply into it, this quality of words does not 
really differ from their quality of significance. The emotional 
reactions which they produce, the ideas they call up, and the things 
they suggest, besides their literal significance, are part of the mean- 
ing of the words. And the total amount, as it were, of significance 
they have, both the literal and that which is added, depends largely 
on the success with which they take up relationships and fit into 
their place in the mind. And this in turn depends on the stock of 
knowledge in the mind and its arrangement, that is, on past expe- 
rience, and present intelligence. Meaning is the product of the 
contact between a statement and a mind, or the sum of our reac- 
tions to words. If the word ‘ pious ’ is to me a term of abuse, and 
to Mrs. Aimee Semple Macpherson a term of praise (or vke 
versa ), it does not mean the same thing to each of us. Verbal 
differences give rise to differences of meaning, and the test of ability 
to read a language is ability to perceive fine shades of meaning- 
It is probable that, just as the same words mean different things to 
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different people, so different words may mean the same thing. We 
each tend to speak a language of our own, and we cannot separate 
words from meaning ; all we can do is to guess approximately what 
effect we can depend on from words. When one person describes 
something to another, while the description may be accurate and 
useful, it usually fails to prevent the second person being rather 
surprised when he encounters what has been described to him, be- 
cause tlie mental picture which he has made from the description 
by no means tallies exactly with that which was in the mind of the 
describer. The first person’s impression requires adjustment to fit 
into the second’s scheme of relations. 

We may acquire information in two ways, directly and indirect- 
ly ; directly from life and indirectly from literature, which are con- 
tinually associated by contrast. Literature is often spoken of as 
imitating life, and when it is thought of as a contrast to life, as an 
ideal world, or what not, it is yet connected with life, in which it 
has its roots and foundation. It is difficult for words to avoid tell- 
ing us something, and life is what they tell us about. Writings are 
not like music which makes an attack on the sense of hearing with- 
out referring to any object. A piece of writing presents to its 
reader life at second hand, and the experience it presents does not 
thereby become the reader’s. If it did there would be little differ- 
ence between writing a poem and reading it. The reader receives 
an imitation of the original experience which enables him to under- 
stand, more or less, what the original experience was like. Books 
have a certain resemblance to the practice of inoculation, which, as 
it were, produces an imitation of a disease on which the body may 
practise, and so may be able to recognize and deal with the real 
disease when it occurs. We have different attitudes towards life 
and literature because they are different ; similarity of attitude 
comes from the tendency to deal with them in the same way. 
There is no experience which camiot be received in imitation, while 
there are many out of individual reach. Thus literature has a re- 
lation to life rather like that between inductive and formal logic : 
in the one, the mind receives an experience, but subject to external 
limitation ; in the other, it receives an imitation only, but almost 
without such limitation. 

To set out with full accuracy the distinctions between life and 
literature would be no easy task, but we can make use of a touch- 
stone to tell them apart. We can put our finger on one distingui- 
shing difference. The process of acquiring direct experience has 
directly effectual consequence ; that of acquiring experience through 
imitation has not. In so far as tlie reading of books is direct 
experience, it has direct consequences in life ; but otherwise it only 

p 
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affects life indirectly, through the knowledge which is acquired 
from it. Many experiences actually disagreeable are enjoyable in 
imitation. This is because imitation is divorced from the disagree- 
able concomitants of the actual, and by its aid the pursuit of 
knowledge may go on witliout running counter to other innate 
human tendencies. It is not pleasant to lose all one's money, to be. 
come a cuckold, or to break a leg, but it is pleasant to understand 
what it would be like to have suffered one or all of these ills, with- 
out having to endure the actual discomfort. Like Tom Sawyer, we 
all wish we could only die temporarily.’ Books are the nearest 
approach we can get to eating our cake and having it ; and we do 
not get near that enviable position with the actual cake. 

This does not only apply to imaginative writing, to the 'litera- 
ture of power' as against the 'literature of knowledge,' in the 
distinction, (originally De Quincey’s, wliich Professor Elton has 
adopted) but also to scientific writing. We certainly cannot, accord- 
ing to our definition, exclude from literature a large number of 
scientific works, the perusal of which unquestionably produces im- 
mediate pleasure in many people : but most of what we call scienti- 
fic writing is highly specialized, and therefore, has much significance 
only for comparatively few people, whose minds are prepared to deal 
with it. But this does not mean that the pleasure they derive is of 
a different kind from that of other literature. 

The writer who attempts to deprive words of 'additional mean- 
ing’ (to coin a useful term), and to make each word signify one 
thing, and only one, according to the doctrine of the Royal Society 
(v. Sprat: History of the Royal Society, 1667), is doomed to fail; 
for the human mind is such that, no matter how the writer tries to 
clear his style of association and suggestion, and limit it to naked 
fact, the reader will find that other associations will immediately 
clothe the nakedness and draw increased attention to themselves 
by their very novelty. Precision of expression, coherent marshal- 
ling of facts, the significant presentation of new discovery, and the 
logical conduct of deduction and argument, in short, all the ideals 
of scientific style, are qualities which may produce pleasure, whether 
they occur in a treatise, a poem or a novel. I do not doubt that 
parts of, say, the works of Professor Einstein, may produce the 
same spinal shiver in some, as certain poetry docs in others, (v. 
A. E. Housman — The Name and Nature of Poetry, 1933.) Emotional 
appeal is not the root of the matter, for the fact of pleasure makes 
emotional appeal inevitable, however the emotion may be aroused. 
We may distinguish various ways of causing literary pleasure, but 
we cannot divide the pleasure tliat is caused. 

Herein is suggested an explanation of the pleasure we derive 
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from tragedy, which is not too remote from Aristotle, viz., that we 
are enabled to undergo emotion and acquire knowledge through 
imitation, in a way impossible in life, because of consequences. 
Something similar is true of comedy, where not only does the lack 
of consequence enable us to laugh at what we might not be able to 
laugh at in life, but adds to our knowledge by enabling us to see 
congruities and incongruities which we might otherwise miss. Both 
tragedy and comedy produce pleasure by improving knowledge. 

In modern existence the phenomenon of "sport' is largely and 
increasingly noticeable, and golf, bridge, and detective stories go 
far to help the tired businessman through his leisure. Their 
suitability to this not wholly ignoble purpose is due to their lack of 
consequence. Sports and games provide experience so narrowed, 
arbitrarily, as to be practically incapable of serious effect, while 
they give opportunity for the use of bodily and mental dexterity 
and violence which could not otherwise be indulged without far- 
reaching consequences. The difference between sport and litera- 
ture as means of recreation consists in the actuality of sport, 
which is first-hand experience with its normal disadvantages of 
limitation artificially increased, with a view to making it purely 
pleasurable, by rendering it as devoid of consequence as literature, 
which cannot have even the actuality of sport, but has a range in- 
comparably greater. Literature is not play, for play implies action, 
W'hich, even where it is imitative, is very close to the actual, as close 
as can be without fear of consequences, while such action as reading 
demands is without variety and has no relative connection with the 
kind of experience of which the imitation is received. This is not 
to say that reading is without consequence : but its consequences 
are of a different kind, which is internal, or, if external, following 
on internal ; while those of actuality, even sport, which cannot 
wholly be deprived of them, are external, or, if internal, following 
on external. Even that internal experience, which occurs when a 
•man thinks for himself, follows on external experience, or, if on 
internal, follows indirectly, after a process of transference or 
absorption. That is, in direct internal experience tliere is action in 
a way wanting in the indirect. In short, the difference between the 
first-hand experience of life, and the imitation of experience which 
we get from reading, is, that the first implies initial action, which 
has direct consequences : the second, initial reception, which has not, 

J. O. B. 
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It is rather premature to attempt an exhaustive grammar of 
the gathas of Kundakunda from his various works, because the 
various editions of Kundakunda’s works, that we have to-day, simply 
represent readable individual MSS., and can hardly be called 
critical, as we understand that term to-day.' Even the present text" 
of Pravacanasara is not strictly critical ; it represents, to a great 
extent, the Prakrit text as preserved by Jayasena in his Sanskrit 
commentary ; but it has, however, an advantage that it is accom- 
panied by a table of various readings drawn from two independent 
MSS., one accompanied by the commentary of Amrtacandra and 
the other by that of Prabhacandra. So, under the present condi- 
tion of the text of Pravacanasara, I think it better to give some 
of the typical and salient features of the dialect used herein than 
an exhaustive grammatical survey of all the works of Kundakunda 
or even of Pravacanasara. It may be that some of my statements 
will have to be modified, when a critical text of Pravacanasara is 
prepared after a faithful, unbiased and scrutinizing study of MSS. 
hailing from different parts of India. 

The Skt. vowels, excepting r f Ir ai and au, are generally 
in tact ; a long vowel before a conjunct is shortened, the quantity 
remaining the same. There are, however, a few notable changes, 
which I give here. Of a : mamatti^mamatva {ll.lOS),ni^jja = 
nisadya (I. 44) ; of 5 : nietta = niatra (II. 46, 76 ; III. 17, 38), Bhasa 


1. Tradition says that Kundakunda wrote not less than 84 t>ahu4as ; but at 
present only the following works are available : PancasUHaya, Pravacana^&ra and 
Sasmsasara ; N^amasara ; Dariana-prabhrta, CarUra-prabhrta, Sntra prSbhrta, Bodht- 
prdhhrla, BBva-prabhrta, MokM-prabhrta, IMgaprabhrta and (tUa-prabhrla ; 
Rayariasara ; and Dvada&ant^reksa ; all these works are in Prakrit verses. The 
first three are published in Kiyachandra Jaina ^astra-Mala, Bombay, samvat 
1972, 1969 and 1975 respectively, with the Skt. commentaries of Amrtacandra 
and Jayasena ; Niyamasara is published with the Skt. commentary of Padma- 
prabhadeva, Bombay, samvat 1972 ; and the remaining are published in the 17th 
vol. of Manikachandra jaina Granthamala, Bombay, samvat 1976, the first six 
with the Skt. commentary of ^rutasagara. 

2. The text whose grammatical analysis is given below is proposed to be 
published in Rayachandra Jmna ^astra Mala, Bombay. 
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has the form matted ; of I : vihUna “ viluna (III. 13 ; see also the 
V. 1. 1. 7, 17 ; 11. 8) ; of u\ purisa = puru^a (III. 57), Pali also has 
purisa^ but Bhasa has purusa ^ ; of r : gharattha- grhastha (III. 54), 
pagadam-prdkrtam (III. 61), vasaho - vrsabhah (I. 26), vasabha in 
Pali,^ viiihada = vistrta (I. 59) ; iddhi » rddhih (I. 3), isino = rsayah 
(1. 33), viddhi-vrddhi (1. 73) Pali has vuddhi^ in the sense of growth, 
patdi-prakriih (III. pudhavi-prthm (II. 40), cp. Pali pufhuvl,''^ 
pudhatta- prthdktva (II. 14), vuddho-vrddhah (III. 30); of f: 
katiinam = kartfimm (11. 68) ; of e : dosa — dvesa (II. 68), cp. Pali 
dosa^^ even in Skt. A^vaghosa once has the form pradosam, which 
is metrically required, but the meaning is that of pradvesam of 
ai : isariyam - aikvaryam, issariya is a v. I., the Pali form available is 
issariya}^ neva = naiva (I. 32), veuvvio = vaikurvikah (II. 79) \ ot au\ 
oraJio-audarikah (II. 79), dhovva-dhrauvya (II. 8; note v. 1. 
dhaiivva in P.). In this context may be noted the forms of contrac- 
tion: uggaha- avagraha (I. 21), ohi = avadhi (III. 34), cp. Pali 
odhi also note avagaha (II. 85). 

A few facts of vowel sandhi besides normal savarna^dlrgha 
and guna sandhi, may he coWoctedh^re: jinavarimda-jinavara+ 
indra (III. 24), manusimda (I. 1), and samanimda (III. *6) ; teniha = 
tena+iha (III. 22); dhammuvadeso-dharma+upadesah (I. 44) : 
bijaniva*==bijani+ iva (III. 55); taeva-tcie{taya) + eva (III. 54). 
These illustrations would go to indicate that, especially in a sandhi 
of two dissimilar vowels, there is a tendency to do away with the 
first vowel (cp. Hema. VIII, i, 10 and also Dr. Jacobi’s remarks in 
Samaraiccakaha, Introduction, pp. xxviii-ix). There are some cases 
of what Pischel calls sandhi-consonant ‘P annamanna (II. 81), 
mddihim-ragddibhih (II. 85). 

The tendency of the Prakrit dialect, preserved in Pravacanasara, 
is more towards the preservation of intervocalic ( or as Hemacandra 
calls them non-initial and non-conjunct ) consonants, sometimes in 
their original and sometimes in their softened form, than towards 
total elision leaving behind only the constituent vowel. 

1. Printz, Bhasds Prakrit, p. 5, 

2. Geiger, Pali Utcratur md Sprache, p. 52. 

3. Printz, BP. p. 5. 

4. Geiger, Pali L. Spr. p. 45. 

5. Ibidem p. 45. 

6. Nos. with asterisks indicate the additional gathas in the Skt. com- 
mentary of Jayasena. 

7. Geiger, Pali L. Spr., p. 45. 

8. Ibidem p. 50. 

9. Keith, Sanskrit Drama, p. 86. 

10. Geiger, Pali L. Spr., p. 46. 

11. Ibidem, p. 50. 

12. Pischel, Grammatik der PrakrU-Sprachen, p. 239. 



158 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


Intervocalic k is generally softened into g: adhiga = adhika 
{lU. 66), kh3iga = k^ydia (1.50), gu^appagai(ti=gunatmakani{\l.l), 
pattega^^pratyeka (I. 3), loga = loka (1. 16), logigcr’laukika (III. 53), 
samagant^samakatn (I. 3), at times it is elided making place for 
ya-hruti if possible by the nature of its position or leaving behind 
simply the constituent vowel : ajjUdvaya = adhyapoka (1. 4), ahiyatn-^^ 
adhikam (III. 70), Phaiyam'^k^yikam (I. 47), titthayara-firthakara 
(I. 2), loydloya^=loMloka (I. 23), sayala^sakala (I. 5i), ^vaya = 
hravaka (III. 50); and scarcely it is retained : adhika (1.19). 
Its presence in words like anydi-karanam (III. 62), bamdha-karamm 
(I. 76) is due to its positional advantage that it is initial of 
the second member of the compound. The svarthe k is not found 
in plenty as in Apabhram^a, and its treatment is likewise: 
appagam—atma{-kam) (I. 79), mamsugam==smdru{-kam) (III. 5), 
saga-parvitama = sva{-ka)-parinama (II. 75). 

Intervocalic g is retained : agama (III. 35 etc.), bhogehim—bhogaih 
(I. 73), roga (III. 52), vigada-ragcr^vigata-rTigah (I. 14). 

The general tendency appears to be towards retaining inter- 
vocalic c : ojroddcSra = oyafacarfl (III. 17), alocitta-cdocya (111. 12), 
manavacikaya—matwvakkaya (II. 54 *3), locdvassaya = locdva'ayaka 
(III. 8), vimodda^wnocitah (III. 2) ; sometimes it is dropped : 
(doyatia^alocana (III. 12), pavayaija= pravacana, cp. Pali pavacana,^ 
while in AMg. both pavayaiia and pavayana. 

Intervocalic j is very often preserved : kammarajehim = karma- 
rajobhih (III. 96), iejo = tejas (I. 19), tmjdsu (I. 69, also cp. I. 'T), 
b'ijamva = bijaniva (III. 55), sahdchim=sahajaih (1.63); at times 
it is dropped : kammarayam = karmarajas ( II. 93 ), bhoyam = 
bhdana (III. 8), manuya‘=manuja (I. 6), the form manuva=manuja 
(I. 85 ; III. 55) appears to be contaminated with the form manava, 
or it may be even a case of va-sruti as in Pali suvtt=‘suka} In the 
form pavvayido (III. 69) y appears to be substituted for j ; there is, 
however, a variant. 

Intervocalic t is changed to d : uppadida = utpalUa ' (HI. 5), 
kodinamnr-koitnam (III. "T9, also III. 38). 

Normally and pretty often intervocalic i is changed to d : 
idi=iti {III. 25), ghadi==g^ti (I. 19), doduwannassa = caiurvarnasya 
(ill. 48), jadinam~ya/imm (II. 97), jadhajada-ruvajadam= yathaja- 
ta-rupajatam (III. 5), devada = devafa (I. 68), padi-pati (I. 16), 
mohddiehim = mohddikaih (II. 56), even du = tu (II. 36) ; at times it 
is dropped : disaya = atikaya (1. 13), eyarn = etai (III. 75), gKui - gUdti 
(I. 1), parinai -paritfati (II. 49), suya - sruta (I. 33). With regard 


1. Geiger, Pali L. Spr., p. 53. 

2. Ibid. p. 55. 
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to the retention, change or elision of t, MSS. are not in agreement, 
as it can be very easily seen from the list of v. 1. given at the end. 
This uncertain value of i upsets the p. p. forms to a great extent 
which are seen sometimes with d and sometimes with y. From the 
various readings the general impression would be that Jayasena’s 
text is perhaps under Maharastri influence, as at times it drops i, 
when other MSS. soften it. The present 3rd p. sg. termination, 
ti, is almost always changed to di, but more on this point later. 
Generally /, in the proximity of cerebral r or r, perhaps through 
the stage of f, is changed to d as it were to compensate for 
the loss of that cerebral element in the course of transformation : 
padivariiu) = pratipanmh (II, 98), pa4ivatfi=pratipattih (III. 46), 
vitthada- vistrta (I. 60, 61), sammlo-samvrtah (III. 40). The 
root tKlh is represented by ciith ( II. 86 ) ; MSS. AP,^ however, 
would read ti^hamti for citthamti. 

Intervocalic d is almost always preserved : appadeso-apr- 
ade'sah (II. 46), adtcco-adiiyah (I. 68), uptlddo’=uti>adah (I. 18), 
uvadesa'^upadesa (I. 71), jadi’=yadi (III. 23), Jutovadittham'^Jirw- 
padu^am (1.34), vmrada’^ v^adUh (III. 63), soda (1.12); it is 
very scarcely that it is elided; uvaeso — upade'sah (II. 84). The 
change of d to <1 in padubbhavadi (II. 11) is due to cerebral proximi- 
ty as remarked above in the case of t ; the other MSS., however, do 
not preserve this reading. In this context may be noted on“/ib = 
auddrikah (II. 79). 

There is only cerebral nasal in the dialect of Pravacanasara ; thus 
n initial, medial or conjunct is changed to n without exception : 
jinakkhade=jiru.ikhyn(dn {\\\. &A), ijivvana— nirvana (I. 6), mvamith 
nticsu = naivdnyonyesu (I. 28), manuvo - manujah (II. 21). 

Intervocalic p is changed to v : anovatna = anupama (1. 13), 
viravekkho = nirapeksah (III. 26); scarcely it is retained even; 
gltoratnaparam (I. 77). 

Intervocalic kh is changed to k : suha = sukha (I. 13, 14), suhida 
-sukhitdh (I. 73) ; it is initial by its position in kdya-khedam (III. 
50). Intervocalic th is at times softened into dh and at times 
changed to h : hadharn ~ katham (II. 14), jadlui = yathd ( II. 82 ; III. 
30),pudhattam=prthaktvant (II. H);jafid=yatha (I. 30), manor aha 
■= manorathTih (I. *9). th is changed to dh in pudhavl (II. 40), which 
is due to cerebral proximity. The normal tendency is towards 
preserving intervocalic dh: amgavidhatn- anekavidham (II. 32), 
adhiga’= adhika\{\. "4), cakkadhara’= cakradhara (I. 73), padhdiia = 
pradhdna (III. 49, 61), madhumamsam = madhuniamsam (III. 29), 

1. A = a MS. with the Skt. commentary of Amrtacandra and P = a MS. 
with Prabhacandra’s commentary ; both of them from the Ailaka PannalAl 
Sarasvati Bhavana, Bombay. 
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Vfdhatia = vidhana (I. 82); at times it is changed to h: ahiyatn'^ 
adhikam (III. 70, MSS. AP differ), paKaita’=‘ pradKana (I. 6, 18*1; 
here also MSS. vary), vtviKani=vividKdni (I. 74), 

(III. 52, MSS. vary). From the various readings, it would be clear 
that Jayasena’s text, at times, has an inclination towards h. Inter- 
vocalic bh is generally changed to h : lahadi=labhate (II. 29), vasaho 
•= vr?abhah (I. 26, III. 1); vibava - vibhava (I. 6), saHdva •= svabhdva 
(II. 24, 91), suhena = subhena (I. 9, III. 46); at times it is retained : 
anubhago •= anubliagah (II. 95*4), abhibhuya (I. 29), nabho ■= nabhas 
(II. 44), sabKdva’= svabhdva (II. 92). 

Generally initial ( of a word even in a compound) y is changed 
toj: Jada=yad5 (I. \{i),jadi’=yadi (I. 9),judo==yuiah (II. 95); abhi- 
jutta—abhiyukta ( III. 46 ) ; uvajuita = upayukta (III.* 17) ; at times 
non-initial y is xtta\ned.'.adinidiyattam’==atindriyatvam (1. 20), samavdyo 
^samavdyah (1.17); sampayogajudo = samprayogayuiah (1. 11); at 
times it is dropped : uvajogamao=upayogamayah (II. 35), suddhovaoga 
’“suddhopayoga (I. 13). 

Generally r is retained : agdrl (III. 50), ammtavaratdrio = anant- 
avaraviryah ( 1. 19 ), devdsura ( I. 6 ), parkidnio ~ pariridmah ( II. 88 ) ; 
it is very scarcely tliat r, initial as well as non-initial, is changed to 
/: lukkha -ruksa (II. 73-4) cp. Pali lukha,^ AMg. lukkha also luha, 
ordlio = auddrikah (II. 79) Cp. Pali uldra = uddrai^ our form is 
perhaps a further metathesis. Because r has a strong cerebral 
element in its pronunciation and because t, on account of cerebral 
proximity, is changed to d, we find that padi is indiscriminately 
equated with as well as prati\ and hence padipun^a^nuinno- 
pafipurva-Wamanyah (III. 14). 

Intervocalic v is preserved ; viviho - vividhah (I. 84), sahdva = 
svabhdva (II. 24), Mvaya - sravaka (III. 50). liote jiyadu =jlvatu (III. 
17, MSS. AP read pvadu). 

Of the sibilants only the dental, s, is allowed ; kusalo=kusalah 
(I. 92), damsam = darsam (I.*7), padesa==pradesa (11.46), peslsu-^ 
pesisu (III.’’' 18), visaya = visaya (II. 66), sayarta=sayam (III. 16). 

It is necessary to note, at this stage, the position of ya-srut? 
in this dialect of Pravacanasara. Ya-sruii is recognised under 
certain circumstances. If a consonant Is dropped leaving behind 
a vowel, ya-sruti occupies that vowel provided that vowel is a 
or 3: dloya^-dlocana (III. 11), odaiyd = audayikdh (I. 45), kammara- 


1. Geiger, Pali L. Spr., p. 59. 

2. Ibid. p. 59. 

3. Pischel, Gr. Pr. Spr., p. 157 ; M. Ghosh, Pr^rta Verses in the BKdraia- 
fJaB'aidstra, p. 8, in IHQ. vol. VIII. 4 ; Dr. Vaidya, A Manud cf AMg. Grammar, 
Poona, 1933, op. 19-20. 
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ycm ~ karmatajas (11. 95), loydloya = lokdloka (1. 23) ; mvaya = sravaka 
(III. 50) ; this ya-kruti does not develop in case the remaining vowel 
to be occupied is not ^ or 3 : msaya = atisaya (1. 13), uvaeso = upaddah 
(11. 84), datwddiesu = dravyddike^u (I. 83) ; but y, to be distinguished 
fromi', can be coupled, under such circumstances, with any vowel, if 
the consonant to be dropped in the Skt. word is y itself : imdiyehi = 
indriydih (I. 63), palayida^pralayita (I. 39), visaye^visayan (II. 83): 
visayesu^vi^ayesu (III. 73). In this context I may be allowed to 
have a digression : Ya^^hruti appears to be originally a peculiarity of 
Jaina Prakrit dialects ( see Canda : Prakrta laksana. III, 39 ; Hema : 
VIII, i, 180 ). Hemacandra, whose rule is clearer than that 
of Canda, makes its scope very limited. For the develop- 
ment of ya^sruti, he says, (1) the constituent vowel should be a: or 5 
and (2) the preceding vowel also should be « or 3, i. e., in other 
words, ya-iruii can develop between a-varnas {avarna meaning a and 
3 ) ; he admits, however, by the illustration piya:i=^pibati, that the 
second condition is at times violated. A scrutiny of pre-Hemacandra 
literature, whether in Ardha-Magadhi, Jaina ^auraseni or Jaina 
Maharastri, will show that his second condition is more violated than 
observed ; and to fulfil the phonetic needs the first condition is quite 
sufficient. The position of ya’^uti in Pravacanasara as enunciated 
above, though not in complete agreement with Hemacandra’s rule, 
almost wholly agrees with die usage of the Ardha-Magadhi canon ; 
it is only some modem editors that try to follow Hemacandra liter- 
ally. Even in Pali, y at times develops in the place of a consonant 
dropped : kKayita = kliddita, niya == nija,"^ etc. 

Just to have a glimpse of the treatment of conjunct consonants, 
initial as well medial, some typical cases from Pravacanasara 
are put togedier here : ittKv^siri ( 1. 44 ), gitdnar^gldna ( III. 30 ) 
gildna in Pali, cdga^tydga ( III. 20 ), chudhd •= hudhd ( III. 52 ) 
in Pali," ndnam^jiidnam ( I. 19 ), fiiddlid^snigdhd ( II. 71 ) 
Bhasa has siniddha? tKdvarcr^sthdvara ( II. 90 ), phdso (v. 1. paraso ) 
^spar'sah ( I. 56 ) Bhasa has parisa,^ mamsugar=smasru (-ka). Then 
some cases of assimilated, non-initial conjuncts may be noted : 
ajjhatihar^adhydtma (?) ( III. 73 ), aUha and atthar^artha (I, 10, 18, 
26, etc. ), appa^atnid ( 1. 7, II. 33 ), dd^atnid ( I. 8, II. 33 ), M$s3sa 
**= ucchvdsa ( III. 38 ). This form — ussasa ® is in the mouth of 
Vidusaka in the fragments of A^vaghosa’s dramas and Dr. Luders 
calls it a form of Old ^auraseni. chaddiy^charditd ( III. 19 ), the 

1. Geiger, Pali L. Spr., p. 55. 

2. Ibidem p. 67. 

3. Printz, BP. p. 12. 

4. Ibidem p. 12. 

5. Liiderst, BruchsiuchQ Buddhisiischer Dramn, p. 45. 
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form viccha4ilttm ’ occurs in the fragments of A§vagho 5 a’s dramas, 
and it is regarded as a 6auraseni feature ; taccat^tattvam (II. 16) ; 
taccankt^iaUvajiiah ( II. 105 ), daffisancr=darsam ( 11. 100 ), dHovva 
( V. 1. dhaiivva )'^dhrauvya ( II. 8 ), pakkhina^prakst^ ( I. 19 ), 
pajjaya and pajjaya=paryaya { L 10, II, 1 ), iioggala or puggda^ 
pudgdla ( 1. 34, II. 40 ; II. 76 ), puvva^pnirva ( II. 47 ) Pali pvbha. 
Bhasa has puruva, ® and Hema. requires purava in 6auraseni, 
mahappanr^maKatmyam ( I, 57 ), vacchdadd^vaisdaB ( III. 46 ), 
Vaddhat)w,n(P=Vardhat)idna (I. 1 ), savvanhSf^sarvtdnah ( I. 16 ), 
sangtidn<F=samtham ( II. 60 ). The simplification of a conjunct is, 
at times, achieved by anaptyxis : arahamtar^arhan ( I. 3 ), ortho •= 
arhan (I.*3 ), kiriy^kriya ( I. 27, II. 24 ), chadutmitha==chad- 
tnasiha ( III. 56 ), daviya = dravya ( II. 62 ), pariyarda ■=» paryanta 
( II. 40 ), rayana=ratm ( I. 39 ) another reading is radana. Bhasa 
has both these forms ; * viriy(F=virya (I. 1 ), suhunue=Bkpna 
{ II. 45, 75 ; III.*2,*12 ; once suhatna III.*11 ). 

To have some idea of the morphological scheme of the dialect 
of Pravacanasara, some typical forms are noted here ; Masculine 
nouns. Singular : Nom. dhamtno (17); Acc. uvadesam (I. 88 ) ; 
Inst, kalem ( III. 75 ), gurum ( III. 7 ) ; Dat, niggamatthae (?) 
( III. 17*1 ) ; Abl. carUtddo ( I, 6, see II. 37 j; Gen. bhavassa, 
( II. 92 ) ; Loc. loge ( I. 68 ) ; datiommi ( I, 69 ), cariyamhi (I. 79). 
In Pali we have dhamme, dhammassim and dhammamhi* and the 
Gimar edict of A&oka has Loc. sg. in -amhi? Plural : Nom. samaya 
( III. 1 ), isitM ( I. 33 ) ; Acc. titthayare ( 1. 1 ), moHadl ( I. 79 ) ; 
Inst, vihavehitn ( I. 6 ), bggahddihim ( I. 59 ), and sometimes with- 
out anusvdra ; Gen. surdnam ( 1. 71 ), ^hunam ( I. 4 ) ; Loc. 
suhesu ( I. 62 ). Neuter nouns. Singular : dawam ( I. 8 ) ; Acc. 
jagarn ( 1. 29 ) ; Loc. jagadi ( I, 26 ) ; Plural : ruvdtii ( I. 28 ), Imgdni 
( I. 85 ). Some typical forms of feminine nouns may be noted ; 
Nom. sg. devada ( I, 68 ), sampailt ( 1. 5 ) ; Acc. sg. taijihatp ( I. 74 ) ; 
Inst attitkampaya ( III. 57 ), chudfiae ( III. 52 ), ttiyadp0 ( I. 43 ), 
bhoBe ( L 30 ), sam^a ( I. 87 ) ; hvst pi. tavhahim ( I. 75 ) ; Abl. sg. 
uvadKdo ( III. T9 ) ; Gen. sg. itthissa ( III. 13 ) ; Gen. pl. Uihidttn 
(I. 44); Loc.|sg. uvadhimhi (III. 15), cetthamhi (III. 19), inka- 
dhammi ( III. 15 ). Some typical forms of consonantal stems may be 
noted : Nom. sg. add ( L 66 ), i0ni ( L 28 ), bhagavant ( L 32 ) ; 
Acc sg. appanatp ( L 33 ), kevdim ( I. 33 ), ddad ( I. 33 ) ; Inst sg. 
jammand ( lll.*7 ) ; Gen. sg., appafjoi L 81 ), dddsB ( I. 66 ). Of the 


L Ibidem p. 47. 

2. Printz. BP. pp. 5 and 13. 

3. Ibid. p. 12. 

4. Geiger, Pali L. Spr., p. 79. 

5. Woolner, Asdia TmUand CHomty, part I, p.xxi. 
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pronomin^ forais a few typical ones may be noted-: Nom. sg. esa 
( 1. 1 ),/» ( 1. 7 ), so ( I. 7 ) ; Acc. pi. ede ( I. 91 ), te, sawe ( 1. 3 ) ; 
Abl. sg. jamhS ( I. 20 ) ; tamka ( I. 84 ), jaiio ( I. 5 ), tatto ( II. 29 ), 
Abl. pi. tehimdo ( II. 90 ) ; Gen. pi. tesim, savvesim ( I. 4,5 ), fern. 
mm ( III. 24*10 ). 

Coming to the conjugational forms, wc have : Present 1st p. sg. 
pa^rnami (1. 1), vamdami (I. 3), ma^ (II. 100) ; 3rd p. sg. havadi 
(I. 65), hodi (1. 18), pajahadi (II. 20), passadi (I. 29), pkchadi (I. 32), 
pavadi (I. 88), pappodi (III. 75) cp. Pali papupaHi jdyadi (II. 27), 
perdiadi (I. 31), atihi (I. 53) ; karedi (I.*2), ktradi (H. 92), hunadi 
(I. 89, II. 57. ra. 50); dKaredi (II. 58), hibhedi (III.*5) ; jddi (1. 15), 
jhadi (II. 59), ijadi (I. 25) ; 3rd p. pi. khiyamti (I. 19,*1), parUvemti 
(I. 39), vattatfdi (III. 67), vaUamte (I. 37), Hotpti (I. 38). The 3rd p. 
sg. termination, as seen from the above illustrations, is necessarily 
di\ it is only in three or four places Jayasena’s text read i‘ but, 
being backed by other MSS., I have corrected it to di. In gatha No. 
III. 20*5, Jayasena has i throughout ; I have not changed it, as I had 
not the advantage of collating other MSS. of Jayasena’s text ; but it 
is seen from the variants, that P has di throughout. Future 3rd p. 
sg. bhavissadi (II. 20). Imperative : 2nd p. ^.jaria (II. 79,87), fapihi 
(II. 82), viya^ (I. 64) ; 3rd p. sg. dbhigacchadu (I. 90), padivajjadu 
(III. 1), maradu (III. 17). The potential or the optative 3rd p. sg. of 
the root as is preserved as se‘=‘syat (III. 49, 50), which is peculiar to 
our text; in AMg. it is siya, but a prototype of se can be su^cted 
in forms like ham etc.^ in Acarahga of the ^vet^bara canon ; cp. 
Pali labhe^ for optative 3id p. sg. 

Some typical present participles are: alu^jamStfO'^ abhavan 
(II. 21), uvadisada—upadisafa (II. 5), jahatp-jahai (11. 20), 
paripamado-pariijuiniamdnasya (I. 21), paripatnandiria=‘paripa- 
maniSna ijl.2&),bhavam = bhavan (II. vattamte^vartan&t&n 
(I. 3), f^jam = bhavam (II. , 103). Generally, the past .passive 
participle forms are the corruptions of the Skt. forms ; 
the uncertainty about the retention or otherwise of intervocalic 
d upsets these forms to a great extent: some typical forms 
are noted here: aparkcatta’^aparityakta (II. 3), tidipna==udirpa 
(I. 75), gada and gaya = gata (I. 50,Zl),jutta=yukta (I. 70), ^vvada 
“ nirvata (I. 82), dhoda=dhauta (1. 1), bhapida and bhaipya (II. 32, 
1.34), samdraddha = samdrabdha (II. 32), santchappa—satpchanna 
(I. 77), sUittha = ^i^a (II. 96). Some of the typical gerund forms 
are: kicda = krtva (I. 4,82), padtuca^praRtya (I. 50, II. 40); khitia- 
ks^tva (III. *5), ccafa = tyaktva (I. 78, IL98), datia-datva (III. *20), 

1. Schubring, AcSrTiAga-^ra, p. 12 etc, 

2. Geiger, Pali L, Spr. p. 110. 
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ditthS^dr^'3 (III. 52, 61, 68, I. *8) compare putfhS^ in Acaranga 
for pntva; apiccha=^aprcchya (III. 2), Mj}a = a^ya (I. 5, II. 92. 
also read asijja III. 2); abhibhuya (I. 30, II. 25), uvdabbha- upalabhya 
(1. 88), pa^miya=pra^mya (III. 2), pappa^pr^pya (I. 65 etc. 

II. 77-8) ; ja^itia =jnaiva (II. 102), pamamsitia = natnaskriya (III. 7), 
nirunibhitia = nirudhya (II. 104) ; suiyidu'^ = srutva (I. 62), bhav^ya = 
bhUtva (I. 12, II. 20), khav‘tya=ksapayitva (II. 103). Some typical 
forms of the Infinitive of purpose are: dedum- datum (II. 48), 
padum^jnatum (I. 40, 48) bUbttum- bhoktum (III. *20). From the 
following forms, when studied in their context, it appears that the 
past passive participles are made to serve the purpose of the past 
active participles : uddiHKa = uddistavantah (III. 24), kammamevuifa 
= karmawokiavaniah (I. 42), samakkhadd- saniakhydtavantah (II. 
6). The typical forms of the potential passive participle or necessita- 
tive are: abbhuttheya = dbhyuttheya (III. 63), kajfavva = kartavya 
(I. 67, III. 12), neya=jn£ya (I. 20), pamvada^ya=praifipatamya 
(III. 63), munedawo=}natavyah (I. 8, II. 2, 39), samadhidavva = 
samadhyetavya (I. 86), samkhavatdavva = sathk^payitavya (I. 84). 
Particles : a (I. 85), ya (I. 3) ; jaKd (I. ZQi),jadm (II. 82, III. 30), jadha 
(II. 45) : taha (I. 4), taha (II. 65), tadha (II. 6, III. 21) ; pum (I. 1), 
puno (1. 17); khdu (I. 6), khu (II. 10); iti (II. 5, 6), idi (II. 99, III. 4, 
36), ti (after an anusvara) (I. 36), tfi (I. 8) ; with regard to the use of 
iti, following illustrations may be noted in which tti appears to do 
away with the preceding termination : iammaya tti (I. 8), parbkkha 
tti (I. 58), davva tti (I. 87), samga tti (III. 24); du (I. 18, II. 30), vi 
(1. 18), pi ( after an anusvara ) (III. 3); hi (II. 24) ; va (I. 27), lid 
(1. 20); kaham (I. 24), kadham (I. 57, II. 21, III. 21), kiha (II. 59, 

III. 58), kidha (I. 49, III. 21); va (III. 18), vva (1. 44), tdvadi h. 70). 
cciya (III. Ti);jadi (III. 68); kila (III. 29, *19). 

Some of the numerals are : ega ( I. 48 ), ckka ( II. 10, 49 ) ; duga 
( II. 49 ), cadu ( II. 55 ). A few typical words, which have not 
been illustrated heretofore, can be noted here : janarid =jhaptih 
( L 134 ), jidi»tdo=jitendriyah ( III. 4 ), jugavani=yugapat (I, 47), 
jbtfharn—jainam ( I. 51, 88, III. 6, once the reading is yetjkatn ), 
duguinchd=jugup^ ( III. 24*9 ) cp. Pali, jiguahd. 

With this grammatical survey it is possible to define the 
position of tlie dialect of Pravacanasara in the scheme of Prakrit 
dialects. This dialect, in fact, has many features common to 
Prakrits, as a whole, such as the loss of vowels r and Ir and of the 
dipthongs ai and au ; general tendency towards changing the in- 
tervocalic consonants ; reduction of the three sibilants to one : 
the reduction of the nasals ; and the tendency to assimilate the 


1. AcbrMgiHStra, ed. Schubring, p. 34. 
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conjunct when it is not simplified by anaptyxis. Words like n&tta, 
vifmna, vuddha etc. may be found in almost all dialects. With 
respect to vowel changes and the consequent forms of words like 
uMhi, ist, oraliya, ohi, dosa, ni^jja, pagoda, vasaho ( %ho in AMg. ), 
veuvvio, samvudo etc., they are a common property with AMg. of 
the ^vetambara canon ; some of them are found in Jaina Maharastri 
of the ^vetambara post-canonical literature, only because JM. 
inherits many features of AMg. Forms like pagoda, pudhatta etc. 
smeck of Sauraseni. 

The treatment accorded to intervocalic consonants, especially 
stops, is of a very uncertain character; the general tendency is 
towards softening or retention, a phenomenon quite usual in the 
early texts of the AMg. canon and in ^auraseni ; in Bh^a’s 
^auraseni retention or softening of intervocalic consonants is still 
facultative, while in that of Kalidasa the tendency is towards 
omission. It must be remembered that the ^vetambara canon has 
been, in later days, subjected to a strong Maharastri influence, 
because, since the days of Vallablii redaction, 980 years after 
Meiliavira, the canon came to be shaped, nourished, nurtured, 
copied and studied, in western India, especially in Gujarat and Kathi- 
awar. Still words like amga, udaKv, logdloge, vibhaga etc. can be 
seen on any page of the canonical texts, and they indicate the 
non-Maharastri element of AMg. The softening of A to g is merely 
an extension of the ^auraseni phenomenon, generalised by gram- 
marians, of softening t and tk to d and dh. The retention of g is 
quite normal in AMg. of the canon. The retention of c and j 
exhibit a strong contrast with normal Maharastri. The softening 
of t, which is almost universally taken recourse to in PravacanasSra 
is peculiarly Sauraseni and extended by grammarians to Magadhi 
and other dialects ; as a result of this tlie Present 3rd p. sg. term- 
ination is necessarily di, which, according to critical editors, is i in 
AMg. texts, though some editors of tire orthodox school would 
preserve H. The treatment accorded to dental nasal in Pravacana- 
sara is worthy of note : it is universally cerebralised whether initial, 
medial or conjunct ; and this is in agreement with Sauraseni. 
Turning to Prakrit grammarians on this point, Vararuci wants 
unexceptional cerebralisation, while Hemacandra says that dental 
may be retained if initial. Coming to the practice in AMg., the 
MSS. are never in agreement ; but critical scholars, from Weber to 
Vaidya,' have created a substantial convention of retaining a 
dental at the beginning of a word and of changing it to cerebral 
elsewhere. Exception is, however, made in the case of ffam (Leumaim 

1. Weber, Cber ein Fragment der Bhagavad, Berlin, 1866-67 ; Dr. Vaidya 

bis editions of Nirc^famliySOfAmtaga^ada^ etc. and Vmigast^ etc., Poona, 
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retains forms like fMttam, vo etc. See Das AupapStika sQtra, sections 
132-3, 137 etc, ).* With regard to conjunct nn or ?i?i Dr. Jacobi’s 
rule® ?i?i should be preferred, if there is 9 in the Skt. original, other- 
wise nn ; but one must say that Dr. Jacobi has over-extended his 
convention, when he prints sawanrffi, which, as a matter of phonetic 
necessity, should be savvart^ ( Cp. Hemacandra, VIII, i. 56 ; ii. 83 ). 
Our MSS. of Pravacanasara are almost in agreement in preferring 
« everywhere, smd that has been uniformly followed. The treat- 
ment of aspirated consonants like th, dh, bh at tunes agrees with 
AMg. and at times with ^auraseni. The phenomenon of ya-hruH 
is practically the same as in AMg. canon, though in JM., as seen 
in modern editions, there is a tendency to observe strictly the rule 
as framed by Hemacandra. In AMg. there are many cases where 
r is changed to I ; but in our text the tendency is towards retaining 
r, though we have a few cases of r changing to / ; this is more 
in agreement with ^auraseni. 

Giming to the treatment of conjunct consonants, typical words 
like 5da (ayd in AMg. ), gUam, ruddha, tHdvara, suhuma, etc., are 
quite usual in AMg. canon. In Pravacanasara we get puvva, which, 
according to Hemacandra, is optionally purava in isauraseni. 

In morphology the Nom. sg. termination of a- stems is o, which 
agrees witli ^auraseni and partially with AMg. The Loc. sg. has 
e,-ammi or -ammi and -amhi or -amhi. e and -amnti are normal in AMg. 
It is a pomtsubjudke, whether -ammi is possible in ^aursaeni ; it is not 
forbidden by Hemacandra ; it is only later grammarians like Markan- 
deya that have not allowed it in ^auraseni. With no discredit to the 
worth of Prakrit grammarians, I might say that it is an innocent ana- 
chronism that Markandeya should be a judge on the Prakrit of a writer 
like Raja^ekhara, though eminent Prakritists like Konow have adopted 
this view. If usage (evidenced by good MSS.) and phonetic possibility 
are taken into consideration, -ammi is not impossible in ^auraseni. 
Our text has -amhi in addition ; it is also spelt as -at^i : it is found 
in the Gimar edict of ASoka as already noted above. The Loc. sg. 
of jagai as jagadi only betrays strong Skt. influence. The instru- 
mental sg. termination for fem. nouns ending in 5 is «, which is quite 
normal, but at times the Skt. form is retained as in apukampaya. 
The Loc. sg. forms are worthy of note, as some fem. nouns witli 
d- stems are treated as masculine nouns in a- stems: vikadhammi from 
vikatlid, (Sitthammi from cesB etc.; the Gen. sg. of strl is itihissa; 
these forms of feminine nouns are, so far as I know, tlie peculiarities 
of our text alone. Coming to the pronominal forms, the Abl. pi. of 
tad is tehimdo, which is ^aurasoii with vengeance. 

L Dr, Vaidya, A Mamid cf AMg Grammar, pp. 21-22. 

2. Dr. Jacobi : suha, FTS. London, 1882, p. xv. 
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The present 3rd p. sg. termination is decidedly ^aurasenl. The 
future 3rd p. sg. form bhavissadi is not ^auraseni according to Hema- 
candra’s standard. The forms of the gerund and infinitive of purpose 
agree either with AMg. or ^aurasera ; if not, they are the corruptions 
of Skt. forms, directly or through false analogy, according to re- 
cognised rules of phonetic corruption. 

Besides tliis vacillation between AMg. and Sauraseni, there is 
another strong influence working on the Pkt. dialect of Prayacana- 
sara : and that is of Sanskrit. We come across forms like jaifanmvi, 
tavvivarido etc., which indicate that the author has in his 
mind the Skt. idiom quite predominantly. This explains also the 
tendency to retain intervocalic c at times and even p in phrases like 
ghoramaparam. Even the ready-made Skt. forms are subjected to 
phonetic corruption and imported, for instance jagadi, diva ( diyd in 
AMg,), nada (I. 42), saimaya, which are very scarce elsewhere. 
The past p. participles and the gerund forms show that tliey are 
corrupted from Skt. Some roots necessarily retain their Atmanepada 
colour. The verbal forms like jaifayatrUi, pappodi and bibhedi 
substantiate the same conclusion. 

Thus this dialect of Pravacanasara, in short, inherits many 
features of AMg. dialect of the ^vetambara canon ; it is nourished 
in the back-groimd of ^urasen! ; and thereon a strong influence of 
Sanskrit is working. 

Then what significant name can be given to this dialect of 
Pravacanasara? Pischel,' with the analysis of a few gathas from 
Pravacanasara and KattigeySnuppekkha as quoted by Bhandarkar,^ 
came to the conclusion, with a remarkable grasp and suggestiveness, 
that this dialect should be called Jaina Sauraseni. This christening 
was quite in agreement with the precedent that the dialect of the 
post-canonical literature of the ^vetambaras, which represented an 
admixture of Ardha-Magadhi and Maharastri, was called Jaina 
Maharastri by Dr. Jacobi. But some German scholars have ques- 
tioned the accuracy of the designation, Jaina Sauraseni. In his 
lecture," delivered at Delhi, in 1928, Dr. Walther Schubring 
passingly refers to the fact that the Digambara works like Mulabara 
etc. are interesting for the grammatical exposition as shown by one 
of his pupils, who was cotmected with an investigation in Mulacara 
and other important Digambara treatises ; and in conclusion he 
remarks : ‘ The future will teach us whether the signification Pischel 
proposed, viz., Jaina ^aurasem, will appear adequate.’ It appears 
that Dr. Schubring is sceptic oh that point. 1 am not aware of the 

1. Pischel, Gr. Pr. Spr., p. 20. 

2. R^ort on Satreh for Sanskrit MSS, 1883-84. 

3. Published in Vtra, a Hindi monthly, voL V, pp. 11-12. 
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publication of any essay on Vattakera’s Mulacara ; and hence I am 
not in a position to know the conclusions arrived at by the pupil of 
Dr. Schubring. Then W. Denecke, in his ‘ Observations on the 
Digambara texts’, publislied as an essay in Festgabe Jacobi, discusses 
various points about some Digambara Pkt. works, such as Mulacara 
of Vattakera, Kattigeydnuppekkha of Kumara, and Chappahuda, 
Samayasara and PancdstMya of Kundakunda; it is only on the 
language of these works that W. Denecke concentrates his atten- 
tion ; and most of his illustrative forms have been drawn from 
Chapp^uda. On tire whole, the dialectal facts arrived at by 
Denecke are practically the same as those noted by me above in 
connection with Pravacanasara except in one respect. He 
remarks tliat tlie language of these works is influenced ‘by 
Ardhamagadhi, Jaina Maharasb-i which approaches it and ^auraseni’; 
from some of the illustrations given by himself, he would not 
hesitate to accept the influence of Skt. The only one aspect, where 
our facts are not in agreement, is that he finds some Apabhram&i 
forms in Chappahuda and Kattigeyanuppekkha ; as he has not given 
any Apabh. forms from Pravacanasara, my conclusions remain 
unaffected. The majority of Apabh. forms, which Denecke notes, 
are from Chappahuda ; and the reasons why in Chappahuda 
alone so many Apabh. fonns are found are these : the Pal^udacs are 
easy and hence very often studied ; in early days even the com- 
mentaries were not needed ; the only commentary that appears to 
have been written and is available is that of ^rutasagara, who lived 
about the beginning of the 16th century A. D.^ ; so the texts of 
Pahudas have suffered dialectal changes here and tliere in the 
course of oral transmission and study, and the Apabh. fonns are 
there, because the Digambaras were cultivating Apabhram^a side by 
side with other languages, either traditionally inherited or adopted 
from different places, wherever they went. 

In the light of the dialectal facts considered by him, Denecke 
says that it was unlucky that Pischel called this dialect as Jaina 
^auraseni ; that Pischel’s treatment and conclusion are not free from 
mistakes ; and that according to his opinion, tlie name ' Digambari 
language ' is a better designation. I do not understand, when there 
is practical agreement between Pischel and himself, and between his 
results and those of mine (excepting Apabh. elements in Chappahuda), 
why Denecke objects to the designation, Jaina ^aurasem. Any name 
can be given, just as Jacobi once intended to call Jaina Maharastri 
as Jaina ^aurastri' ; but one must prove first that the name previous- 
ly suggested is connotatively defective, and that tire name proposed 

1. Annak of the B. 0. R. L, Xtl, ii, p. 157. 

2. His Introduction to KalpaSUra, Leipzig, 1879. 
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is more significant As remarked above, PischeVs designation has 
been not without a precedent ; the name, Jaina ^auraseni, is capable 
of signifying the main traits of the ^auraseni dialect. The word Jaina 
shows that it is primarily handled by Jaina authors, that it contains 
some dialectal features of Ardha-Magadhi, the traditional name of 
the canonical language of the Jainas ; the word ^auraseni shows that 
it has some parallels witli ^auraseni of the grammarians and even of 
the dramas ; and further the term ^auraseni is wide enough to imply 
the Sanskritic influence, as the ^auraseni of Skt. dramas is moulded 
after the fashion of the Skt. idiom. So Pischel’s designation is 
sufficiently significant, and no new christening is needed. The new 
name proposed by Denecke is not significant and comprehensive. 
The name, Digambari language, on the very face of it, does 
not indicate a Pkt. dialect ; it ignores the deep ^aurasenl 
background of the dialect; and it is misleading, in view of 
the fact that the Digambara authors have adopted, at different 
periods as well as side by side, different languages and dialects as 
the one we are discussing, Sanskrit, Tamila, Kannada, and so forth. 
Thus Denecke's proposed designation is not significant, as it includes 
matter not needed and excludes important traits of the dialect. 
I am aware that this Jaina Sauraseni, the dialect of the gathas 
of Pravacanasara, has come, in later days, under the influence of 
Maharastri and Apabhram^a, but that is outside the scope of the present 
discussion. To conclude, PischeFs designation viz., Jaina Sauraseni, 
is sufficiently significant, and it need not be changed, simply for the 
sake of changing it. 

Is it possible to outline the historical background and the cir- 
cumstances, that might have been responsible for the shaping of 
the Jaina Sauraseni dialect ? A couple of centuries after the 
nirvana of Mahavira, as a result of the severe famine that is said 
to have taken place in Magcidha, a portion of the Jaina community, 
under the leadership of Bhadrabahu, migrated to the South and 
this has been the historical starting point of Jainism in South India. 
The Jainas, that migrated to the South, could conveniently stick 
up to tlieir ascetic practices; but those, that remained behind, 
became slack, to a great extent, due to difficult days of famine. At 
the end of the famine, the members of the ascetic community in 
the North convened a sahgha for tlie restoration of the sacred canon, 
as, so many monks, who were the repositories of the sacred lore, 
had been the victims of famine. It was at Pataliputra that the 
canon was shaped, as it was then available from the various monks 
that had survived the famine. This canon, naturally, being shaped 
wholly by th ose that were remaining in the North and who had 

1. Souih Imkin Jainism, Chapter II ; Ardhmagadld Reader, ixl, etc. 

H 
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apparently slackened tlieir ascetic practices; was not acceptable to 
those that had migrated to the South. Here is the visible seed of tlie 
division of tlie Jaina church under tlie denominations of ^vetambara 
and Digambara, as they came to be known later on. It was a 
practical step, on tlie part of the ^vetambaras, tliat tliey tried 
to restore the sacred texts as much as it was possible under the then 
prevailing circumstances ; and it is tins canon, after passing tlirough 
various vicissitudes, that was committed to writing, almost as it is 
to-day, under Devarddliigani, at Valabhi, in the year 980 after the 
nirvam of Mahavira. The Digambaras, in tlieir zeal for tlie 
genuine canon, did neither restore it themselves, nor could they 
accept tlie canon as shaped by the Pataliputra sartgha, with the 
result that the community, as a whole, came to lose the sacred 
canon. But, when we take into consideration the ancient method 
of study, that the teachers and pupils relied more on their mem- 
ories than on tlie material accessories of knowledge like MSS. etc., 
it is imaginable that the leading teachers among the Digambaras, 
in the South, might have utilised, on such an occasion, the know- 
ledge of what they had studied from their teachers ; and, to satisfy 
tlie religious needs of the community in the south, they might have 
composed small treatises, not as the sacred canon, which, as they 
understood that term, was lost beyond recovery, but as mere 
memory -notes of what they had received traditionally from tlieir 
teachers: and it is to this class of literature that the works 
of authors like Puspadanta, Bhutabali, Vattakera, Kundakunda 
and ^ivarya belong. Their works are written in a language, which 
inherited many dialectal characteristics of AMg., in which the 
traditional canon was originally preserved ; why, between 
the works of these autliors and the works of the Svetambara 
canon, we have many common ideas, nay common verses 
these common verses do not imply mutual borrowing, but prove 
a common heritage of both. These things clearly explain 
the AMg. elements in Jaina ^auraseni. Tlie strong ^auraseni 
colour must have been due to central Indian influence ; and, as the 
Digambaras continued their literary activities in the extreme Soutli, 
their dialect could remain immune, at least for a long time, from 
tlie onslaughts of Mahara^ lri. That the Digambaras were partial to 
^auraseni is also clear from the manner in which they enriched the 
Kanarese vocabularly under Prakritic influence ; and when we see 
forms like sakkada = samskfta in Kanarese, we are tempted to say 
that it was ^auraseni grammar tliat helped them to transform Skt. 

1. The problem raised by common verses between MUIaSara and 
Avaiyaka-twyM, and between Prahlruakas and Dhagavoti-ArSdkemS will be taken 
up in a separate paper. 
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words and then to import them into Kanarese.' Further, the Skt. 
influence on Jaina ^auraseni can be easily explained by the fact that 
the Jainas, in the south, were soon driven by circumstances 
around to adopt Sanskrit; and we find that Jaina authors like 
Samantabhadra, Pujyapada, Anantavirya, Akalanka and others 
cultivated chaste Sanskrit. This strong inclination towards Skt. and 
the absence of the reservoir of the AMg. canon brought Jaina 
^auraseni under Skt. influence. The ^vetambaras in the North 
could not show much influence of Skt. on their Prakrit, because 
they constantly studied their canonical works and post-canonical 
ones like nijjuttis and cUrt^s, all in Prakrit, which were sufficiently 
large in bulk; and moreover they took up Skt. rather late. Just 
as the Jaina ^auraseni is influenced by Skt., so the Sanskrit used 
by ^vetambara writers, because of their partiality towards and 
constant study of their texts in Prakrits, is greatly influenced by 
Pkt. idiom ; and tliat is why we find non-Sanskritic elements in many 
of tlie ^vetambara Skt. works. The conspicuous absence of De^i 
words in Pravacanasara, possibly indicates that the Jaina ^aurasen! 
was nourished, or rather preserved, in the extreme South, 
isolated from the growing vernaculars of the Aryan tongue in the 
North ; and further, the South Indian vernaculars like Tamila, 
Kanarese etc., perhaps phonetically, or due to small stock of 
vocabulary in early days, were inadequate to give loan words etc. ; 
while the AMg. canon in the north was being nourished on parallel 
lines with the growing vernaculars and hence the possibility of more 
DeS words etc. therein. I would call these early Jaina ^aurasenl 
works as the pro-canonical works of the Jainas. 

Now remeiins one point as to relation of Jaina ^auraseni with 
the pre-classical Prakrit postulated by Dr. Jacobi.* Mahara«tri, as 
its name possibly indicates, had its cradle in Maharastra, though it 
is diflicult to define its boundaries at the beginning of the Christian 
era. It was from the region of its birth that it must have spread 
into Northern India. It does not appear in the dramas of Bhasa, but, 
by the time of 6udraka and Kalidasa, its place appears to be re- 
cognised for verses. This comparatively late appearance of 
Maharastri in literature does give rise to a question as to what 
possibly might have occupied the place of this dialect. Dr. Jacobi 
postulates that there must have been some Prakrit, which he calls 
pre-classical Prakrit ; and further he shows that he finds the traces 

1. The apabhrainsa-prakaraija, chapter VIII, of the Kannacfa grammar, 
(it^damaifidarpaffa of Kesiraja, gives rules of corrupting Skt. words ; these rules 
remind us of similar ones in Prakrit grammars, some of which are special 
to Sauraseni. 

2. Dr. Jacobi, Bhavisatta KaH5 von Dhanapala, pp. 81*-89*. 
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of this Prakrit dialect in the N§tya^astra of Bharata. This pre- 
classical Prakrit was marked by the optional retention, change or 
loss of intervocalic consonants ; by the softening of / to rf and the 
gerund in iya ; and by some kinship with the dramatic ^aurascni : 
and also, according to Dr. Jacobi, it shows some traces of Maha- 
ra^tri in the Loc. sg. in -ammi and gerund in «>U7. But, in view of the 
fact that the ^auraseni of the fragments of Buddhistic dramas does 
not yet show the softening of / to d. Dr. Jocobi suspects that origi- 
nally it must have been foreign to dramatic ^auraseni, but later on 
adopted therein from the pre-classical Prakrit, partial glimpses of 
which are traceable in Natya^astra. This postulation of pre-class- 
ical Prakrit is really ingenious and explains many otherwise conflict- 
ing facts ; but the question remains whether Dr. Jacobi would have 
come to these very conclusions, if he had compared the Pali 
phonology with his postulated pre-classical Prakrit. This he has 
not done. The so called old ^auraseni elements in the fragments of 
Buddhistic dramas can well be possible in Pali, such as the retention 
of intervocalic consonants, the change of ny to nn and so forth ; in 
almost all the three dialects called Old AMg., Old ^aurasenl and Old 
Magadhi by Dr, Luders,' we find that there is no tendency towards 
cerebralisation of n ; and this might be a Pali influence on the various 
dialects, as a whole, as handled by A^vaghosa. What then is the 
relation of this postulated pre-classical Prakrit with the Jaina 
6auraseni ? The so called specialities of this pre-classical Pkt. are 
practically found in Jaina 6auraseni, as we have analysed it from the 
gathas of Pravacanasara. The postulate of Jacobi has one dis- 
advantage that the dialectal facts from Natya^^tra will have to be 
accepted with caution ; of this he himself is aware, and makes suffi- 
cient concession for Sanskritisms and scribal errors.* The so called 
antiquity of the orthography, rather than might be merely 
the scribe’s habit of writing Skt. Comparing the dialectal stage 
represented by Natya^stra with that of Pravacansara, one is struck 
with close similarities ; if Sanskritisms like visuska bhramardvaR, 
sahasra, yuvati etc. are taken to be, and they are, chronologically 
late features imposed on the pre-classical Prakrit, then the Jaina 
^auraseni, which exhibits comparatively less Sanskrit influence, 
might represent chronologically an earlier stage than that of 
Natya^astra. And I think, that the dialectal characteristics of 
this pre-classical Pkt. will have to be decided by a comparison of 
common verses between the ^vetambara canon in AMg. and 
the pro-canonical literature of the Digambaras, witliout ignoring, 

1. Dr. Luders, Bmhstudx buddlas^cher Dramen, pp. 33-64. 

2. The Prakrit verses have been lately critically edited, see IHQ. vol. 

vm, Iv. 
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of course, the Pali parallels ; and the results are sure to be reliable, 
because these two tracts of literature have been preserved inde- 
pendently and with a remarkable mutual isolation. 

The cumulative effect of the dialectal stage of Jaina ^auraseni 
on the probable period of Kundakunda, the author of Pravacanasara, 
will be touched upon elsewhere. 

A. N. Upadhye 



II II 

CRITICAL STUDY OF THE WORKS OF BHASA WITH 
SPECIAL REFERENCE TO THE SOCIOLOGICAL CONDI- 
TIONS OF HIS AGE AS REVEALED IN THOSE WORKS* 

Note : The references are to the “Trivandrum Sanskrit Series” 
editions of Pratijfia (Pry), Balacarita (B), Avimaraka (Av.), Karna- 
bhara (K), Dutaghatotkaca (Dgh) and Urubhahga (U). For Pancara- 
tra (Pane) and Madhyama (Mv), texts with commentaries by T. 
Ganapati Sastri, 1917, are used, while for similar editions of Pratima 
(Prat), Svapnavasavadatta (Sv), Carudatta (Car) and Dutavakya 
( Dv ) the years of publication are respectively 1924, 1924, 1922 and 
1925. Lahore edition, 1930, is used for Abhiseka ( Abh ). 

1 

AUTHORSfflP OF THE PLAYS. 

The discovery and publication of the thirteen plays ascribed to 
Bhasa in the Trivandrum Sanskrit Series will go down to posterity 
as the most epoch-making landmark in the history of Sanskrit 
Drama. Much has been written in support as well as against the 
Bhasa theory. Opinion is yet sharply divided, and nothing like a 
definite solution of the problem seems to have been reached. 

Nearly all the supporters of the Bhasa theory and some of the 
antagonists believe in a common authorship of these plays. I have 
dealt with the problem under twenty main divisions with numerous 
sub-heads and illustrations from the texts, and have concluded from 
the cumulative effect of the evidence that all the plays proceed from 
one and the same author. 

Prof. Devadhar^ who vouches for the common authorship of the 
plays rules out Car; but we have sliown it to possess many common 
characteristics. Mr. Jahagirdar* classifies the plays in two groups, 
owing to differences in style, proportion of metre, etc.; but the 
arguments are insufficient, and tlie apparent differences can be 
satisfactorily explained on the grounds of exigencies of the Rasas, 
and the plays being the products of different periods in the poet’s 

* Based on the V. N. Mandlik Gold Medal Essay for 1932. 

1. Plays ascribed to Bhisa, pp 19-20. 

2 . Ind. Ant, 1931, 41-45. 



critical study of the works of bhasa 


175 


career.^ All tlie Mahabharata plays^ are very closely related and it 
is difficult to see how Prof. Dhruva^ assigns Mv and Pane, only to 
the autliorship of Bhasa. The discrepancies in Prat, and Abh.^ arc 
due to the fact of the latter being an earlier work,® written in haste, 
probably to celebrate the coronation of the patron King of the poet. 
The verse etc., fits in suitably in Abh,® and not in Prat, as is 
maintained by Prof. Dhruva.^ 

II 

AUTHORSHIP OF BHASA AND AUTHENTICITY OF THE 
TRIVANDRUM PLAYS. 

The fate of Bhasa seems to be a peculiarly unhappy one. So 
long, the loss of his works was deplored ; but now that the works 
have appeared before the public, they are ''assured to be compila- 
tions and adaptations”.® 

1, Svapna and Svapnavcisavadatta: The mss. of Sv^ and the 
6akuntalavyakhya^^ prove that ‘Svapna nataka’ 'Vasavadatta natlka, 
and ‘Svapnavasavadatta (o-tta)’ are the names of one and the same 
play. 

2. The following are the direct references'^ to a Svapnavasava- 
datta in their chronological order: (i) Acarya Abhinavaguptapada. 
10th cent, (ii) Bhojadeva. lltli cent., (iii) 6aradatanaya. 12th cent, 
(iv) Sarvananda. 12th century, (v) Ramacandra and Gunacandra, end 
12th cent, (vi) Sagaranandin. 13th or 14th century, (vii) 6akuntalavya- 
khya. 14th century. All the above authors refer to one and the same 
Sv ; and in some cases, the printed Sv represents a different [le,, 
Southern) recension of the text. The quotation in Kavyadarsa 
(II. 180)'^ without mentioning the work or autlior, seems to be from 
a northern recension of Sv, its place in our text being after VI. 17. 
Ramacandra and Gunacandra in their Natyadarpana speak of Bhasa 
as the author of the Sv, and lienee Bhasa is the autlior of the group. 

1. This answers also Dr. Barnett (Bull. Sch. Ori. Studies, 3, 107-108, 521) 
Pisharoti (B SOS, 3. Bhasa's works: A Criticism) Woollier (I'hirteen Triv. 
Plays. Oxford, Vol. I, intr.) and others. 

2. Mv. K, U, Dv. Dgh and Pane. 

3. Pratima, Ahmedabad, intr., p. 92. 

4. op. cit., pp. 17-20. 

5. Plerise see post chronological order.” 

6. Please see post “Lhasa verses”. 

7. Pratima. Ahm, intr., p. 29. 

8. Keith, Bull. School Ori. Studies, 3, 295. 

9. Ganapatl Sastri, Critical Study, p. 18. Samp, Vision, preface, p. 1. 

10. Unpublished MS in Govt. MSS Library, Madras, IL No. 2778 ; referred 
to in Abh. intr. p. VIII. 

11. They have all been considered in my original essay. 

12. *r*rf it hct n 
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3. References to Bhasa. — (i) Rajo^hard^ also says of Bhasa’s 
authorship of Sv among a number of plays. The stanza is a genuine 
one from Raja^ckhara, but tlie context of the verses in tlie Kavivi- 
mai^ is shown to be a recent forgery.* Assuming tlie whole cpntext® 
to be genuine, tlie stanzas would be made to yield some meaning if 

’ in ‘ ’ is taken to mean (as if Bhasa, 

like the genuine' Bhasa) ; tlie comparison between Dhavaka and 
Bhasa seems to have been instituted on the lines of the genuine 
Raja^khara stanza ( viz., etc., and Jwr% 

etc.) and on account of the modelling of Priyadar^ika, Ratnavali 
(ascribed to Dhavaka)"* on the Sv and Pry. In tlie next stanzas 
(siTT^ etc.) the poet apparently identifies Bhasa with Dhavaka, 
but the first stanza reminds us tliat the modern Dhavaka is compared 
with ancient Bhasa.** The last stanza nRTJTiz^^sni etc., brings 
together all the works (^nz^fr^) of Bhiisa (the ancient, as well as the 
modern, i e. Dhavaka) and pronounces its judgment in favour of the 
Sv. 

(«) Bana : '• etc : The statements in the verst- 

generally apply to the Trivandrum plays as Bana simply wanted (o 
compare Bhasa's plays with temples “in the same words with some 
not very obvious object of comparison.’’" 

(w) Vukpatiruja evidently refers to the author of our plays as 

^«?rftr5r. 

iiv) The scenes in which Santusta, Maitreya, 'Vasantaka, 
Ssakara, Sudliakara, Madhyama etc., are presented will show that our 
plays contain sufficient humour and hence Bhasa is the autlior of the 
Trivandrum plays according to jayadeva, who says vprii fifi; i 

4 Some Bhasa verses: etc. has been ascribed 

to Bhasa in ^arngadharapaddhati and tlie ascription is not doubled 
by Dr. Weller, Dr. Sarup and Dr. Thomas.' This verse shows close 
connection witli Av IV. 9, thereby indicating common authorship. 
Prof. Kuppuswami Sastri** quotes the following from Abhinavagupta : 

1. etc,, in the Suktimuktavali. 

2. Ind. Hist. Quart., 1, 361 ; 370-78. 

3- g etc., 1 3tKf vrrHST etc., i g? etc. 

frpnJtJ? etc., I gBTixHT'f# etc., I etc. I and finally 

etc. 

4. Ind. Hist. Quart. 1, 373 ; Sarup, Vision, intr., 22-23. 

5. Cf. potter Drooa compared to Vyasa and Matanga Divakara to Caija and 
Mayura in Raja^khara stanzas (given in JBRAS, 17, 57-71). 

6. Keith, Sanskrit Drama. 

7. Respectively in : Festgabe Jacobi, 117, 120-22 ; Vision, intr., 3 ; JKAS, 
1921, 884-85. 

8. KscaiyacQd.amaoi, intr. 25. 
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%<ngu * * * fifli H HT 
i:nT?si ^ ' 

55«*rr 'sfiRf *Br4 

sftffir!! 5151 fiRsigl H (^ittFipfl' II 

This verse is not found in the Trivandrum plays. Context 
renders it probable that it must refer to some Rama play and Prof. 
Dhruva* connects the verse witli Pratima after Bharata’s speech 
( «R 5 r: — I )*. I do not think the verse fits in 

with the sentiments of Bharata expressed in that speech or later on. 
I find a suitable context for tlie verse in Abh. after II. 15 after 

which ( ) is to cut Ravana to pieces. 
( fcRRST." ). The verse is cited as an instance of Raudra and the 
sentiment in tlie suggested context is also the same. If the context 
indicated by me be correct. Prof. Dhruva's objection to Bh^a’s 
autliorship of Abh.^ becomes answered. Thus the two above- 
mentioned verses also go to prove genuine Bhasa elements in tlie 
Trivandrum plays. 

5 Some contrary views: (/) Bhasa v. ^aktibhadra need not 
be considered in view of Paranjape’s article.® Saktibhadra himself 
testifies against such ascription, stating that tliere was no Sanskrit 
Drama in Kerala before his time,* while our plays are referred to 
long before tliat time.’ (ti) Siidraka ? * As we have shown later® 
tliat Car. is tlie original of the Mrcchakatika, Siidraka cannot be the 
autlior of the group. (Hi) Kerala Influence! No strong case is 
made in support of the Kerala origin, as some Prakrit words would 
not prove Kerala influence,’® nor would small details” which could 
very well be found anywhere in India. Mr. Kavi, an anti-Bhasaite, 
asserts on tlie contrary that these dramas show no Kerala influence.” 
They show quite a different character from the Kerala Sanskrit in 
general.” Furtlier, these plays were well known in Kerala since the 

1. Pratima, Ahmedabad intr. 29- 

2. Act VI. p. 115, line 13. 

3. Abh. Lahore, p. 27. 

4. Pratima, Ahm. inter. 17-23. 

5. Ann. Bhand. Inst. 9, 1-9. 

6. Sscaryacudamaiji— ( Saktibhadra*— 10th Cent ) 

7. Cf. Baija, 7th Cent 

8. A. R. Sarasvati, Quart. Journ. Myth Society, 12, 268-82 ; K. G. Sankar, 
Asutosh Mem. Vol. 2, 41-64 ; CaturbhUni, Patna, intr. 

9. Chap. V. 

10. Raja, Journ Ori. Res. 1, 217-45, 

11. Shama'a, 4, 267, 289, 290, etc ; 5, 279, 283, etc. 

12. Journ. Andhra Hist. Res. Society, 2, 143. 

13. C/. Thomas, JRAS, 1928, 881, 

I 



178 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


last ten centuries. Had tliey been the works of some Kerala drama- 
tist, at least one of tlie various anthologists and rhetoricians might 
have embodied his name while quoting verses froqi tliese plays. 

{iv) Adaptations or Compilations ? That these plays cannot be 
called adaptations or compilations has been sliown in a convincing 
manner by Dr. Wintemitz.^ The existence of Sv and otlier dramas 
of the group prior to tlie 7tli century A.D., U., before tlie stage reform 
in Kerela began, renders the theory of adaptations or compilations 
by actors or Pandits quite untenable, especially as Sv, the most 
popular piece on the stage, has undergone no great transforma- 
tion.* The Cakyars, again, stage only select acts with necessary 
changes.* So, the particular act would be adapted for the stage 
and not the whole dramatic work, and hence the latter cannot be 
set aside as an adaptation. Furtlier, we find that all acts in these 
plays present the same features of style and tliought, which would 
be impossible if some particular acts were from the stage editions and 
the rest from the original. It seems tliat our plays are called adap- 
tations simply because they are anonymous, as Ascaryacudamapi, 
Nagananda, though belonging to the Cakyar repertoire are not 
called adaptations. 

III. 

DATE OF BHSSA. 

Date of Bhasa is one of the most vexed questions in Indian 
Chronology and a difference of over 1500 years is found in the 
earliest and latest dates assigned to him.^ 

Internal evidence fixing tlie upper limit is tlie following : (i) 

The sources of the plays are the Ramayana, Mahabharata and 
folklore.* The characters in the Udayana plays are historical be- 
longing to tlie 6th Century B.C. and tlie Mahabharata and Ramayana" 
were existing tlien. (it) Enumeration of the historical families in 
Pry and Av whose memories were lost in tlie Mauryan period,' 
mention of Rajagrha being the capital, show a period closely allied 
witli the 6th century B. C. References to Nagavana, Vepuvana, etc. 
place the poet in the post-Buddliistic period i.e., after tlie 6tli century 

1. Bhagavadaijukiyam, Preface, viL Also, Thomas, JRAS, 1925, 106-07, 
1928, 877. 

2. Thomas, JRAS, 1928,877 -890. 

3. E.g. etc. G. Sastri, BSOS, 3,634. Pisha- 

roti, JBARS, 1925, 250. 

4. Cf. Festgabe Jacobi, 127; JBRAS, 26, 233. 

5. Please See Chap. IV. 

6. Macdonell, History cf Sanskrit IMeratnre, pp. 285, 309. 

7. Since all those small kingdoms were conquered and included under one 
empire by Mahapadma. Cf. H. Sastri, Prabuddha Bharata, 1929, 131. 
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B. C. (itt) Various 6astras are mentioned in the Prat;^ all of them 
are of fairly old antiquity, at any rate, prior to the 6tli century B. C. 
(w) Sociological conditions* show many parallelisms with Jiitakas 
and Artlia^stra, assigned to the 5th-4th century B. C. (v) Language 
evidence (e.g., archaisms etc.) shows Bhasa to have flourished before 
Panini’s grammar ( 650 B. C. ) got a strong foothold, (vi) The 
epilogues speak of an emperor ruling over the whole of Northern 
India. Ugrasena Mahapadma was “tlie founder of a first real 
Indian Empire.”* Possibly he was our poet’s patron. 

Thus, the internal evidence points to a period between 5th-4th 
century B. C. 

External evidence : Last chapter brings us to the 7tli century 
A. D. ( Bana ). Next in the chronological order are Vamana and 
Sudraka. (i) Kundarmld ( 5th century A.D. ) clearly refers to Prat, 
that being the only play where statues, and especially that of Da§a- 
ratha, are mentioned.* (2) CiiappadikUram ( 3rd — 2nd century A. 
D. )* of Ilankodigal refers to a Balacarita. The passage speaks of 
the Kuravai dance which Kr?na of old danced in Gokula. The 
word ‘ Balacarita ’ in tlie passage is purposely used clearly suggest- 
ing a drama of that name. 

It may be contended that the reference may be to another 
Balacarita ; but we have not yet come across any other Bal, and in 
fact there are no dramas dealing with the same topic, in Sanskrit, 
which bear identical names.* The verse quoted by Vi^vanatha* 
vk., ^ etc., is quite insufficient to postulate another Bal 

by Bhasa. The verse can very well find a place in our Bal at 
p. 42 after the last speech of Damodara and before the stage-direc- 
tion It seems the commentator of ViSvanatha* 

is unhappily wrong in his prefatory note to the verse. I think the 
above context suits the verse.® (5) Asvaghos<^s verse ( 1st century 
A. D. ) seems to be borrowed and worked over. {4) Kalidasa ( 1st 
Century B. C. ) speaks of Bhasa as indicating lapse of much 


1. Prat. p. 99. cf. Keith, BSOS, 3, 295, 623-25 ; Wintemitz, Cal. Rev. 1924 
348; Sukthankar, JBRAS, 1925, 131-32. 

2. Please see Chap. VI. 

3. Ghosal, Mod. Rev., 1930, 438. Roy Chowdhury, Pol. Hist. Anc. India, 
141-142. 

4. (p. 10). Contra, Kane. Annals Bhand. Inst. 10, 155. 

5. Abh. Lahore, intr. V. All India Drama Conference, 1921, 165. 

6. Thomas, JRAS, 1925, 106-07, Wintemitz, Problems, p. 122, 

7. Sahityadarpana, Kane’s edn., App. E, p. 73. 

8. Cf. Ganapati Sastri, Critical Study, p. 21. 

9. The prefatory note reads: ‘ It is but 

natural that SahkarsaQa would address D^odara as Cf. also 

p.49.‘ 
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time between the two. Finally, (5) the Artha^stra ( 4th century B. C.) 
supplies us with the last link.* Barhaspatya Artha^tra men- 
tioned by Bhasa is one of the works used by Kautilya in writing his 
Artha^astra. So, perhaps, Bhasa and Kautilya might have borrowed 
from the same source. 

Thus, a consideration of the internal and external evidence 
gives us the 4th century B. C. as the probable date. 

Argumentum ex silentio by itself is of no avail. Non-mention 
of the following facts in Bhasa goes to strengthen our conclusion 
already arrived at by other sources. 

(i) Complete ignorance of the poet of the topography of South 
India beyond Vindhya and Narmada places tlie poet before Candra- 
gupta’s conquest of the South.* (ii) Non-mention of ‘nanaka’, but 
mention of tlie general terms ‘suvarpa* and ‘ma?aka’ shows the poet 
considerably prior to the 2nd century A.D.* (iii) Non-mention of Rasis 
at proper occasions when naksatras are mentioned, places the poet 
before the Hellenic influence through which Ra^is entered Indian 
Astrology.* (iv) Mention of the Jain mendicants as naked shows 
that the poet was ignorant of the other sect. The schism originated 
at about 300 B.C., and hence the poet flourished before this period.*' 

Thus, the evidence at our disposal places Bhasa in a pre- 
Mauryan period, possibly as a senior contemporary of the great 
Mauryan Emperor, Candragupta. 

IV 

CRITICAL STUDY 

1. Text material of the Plays : Different editions* of Sv, Prat, 
B, Pafic, Av etc., have been brought out, but they all represent the 
Southern MSS which do not materially differ from the MSS used for 
the Trivandrum Texts. The northern recension of the plays, if 
foimd, would throw a flood of light on the problem. 

2. Sources of the Plays : Dv, K, U, and Pafic follow the Maha- 
bharata in the main, the poet adding some incidents here and tliere. 
The plot of Dgh is the poet’s invention, the epic supplying him with 
the characters only. Mv is based on an incident from the Aitareya 

1. Pry. IV. 3 Arth. X. 131, p. 368, Mysore Edn. Please see also Chap. VI. 

2. Roy Cbaudhury, Pol, Hist. Ancient India, 1927, p. 168. 

3. Cf. K. G. Sankar, Asutosh Mem. Vol. 2, 62. 

4. Mod. Rev., 1929. 254. 

5. Camb. Hist Ancient India, 1, 165. 

6. List given in bibliography 'A'. Prof Pisharoti in translating Sv. Prat 
(Quart. Jnl. MytWc Soc) Dgh and Av (Shama’a) has given variants to the 
Trivandrum readings from the MSS available to him. Prof. Dhruva in his 
translations of Sv. Piy, Mv and Prat (text also) proposes various emendations 
which unfortunately are wholly conjectural, unsupported by the MSS. 
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Brahmana.^ An earlier version of Harivamsa or Bhagavata may 
have been the source of B. As to Prat, and Abh. the indebtedness 
to Valmiki cannot be denied. The story of Sv and Pry was taken 
from folklore and not from Bfhatkatha.^ No definite source has 
been found for Car. The main story of the Av. was extracted from 
folklore and the supernatural element was added by the poet.^ 

3. General Observations on the Plays: {i) Characterization. 
Bhasa being a realist portrays men and women of this world. They 
are individuals not types- Every character is a psychological study. 
The intricate workings of the human emotions are shown by a 
flash.* In all, nearly 240 characters are employed, B claiming the 
highest number and K the minimum. The characters speak neither 
more nor less. 

(«) Style and Dialogues: The language is very simple, 
natural and touching, alternated with simple figures of speech like 
simile and metaphor. The sentences are generally never long. 
Prasada, oja and madhurya may be said to be tlie characteristics of 
Bhasa's style. At times, the style is ornate or alliterative, as befits 
the occasion and sentiment.*^ The dialogues show that Sanskrit 
was a spoken language at that time. The speeches are natural, 
realistic, vigorous; there is nothing of bookishness or unnecessary 
predominance of figures.^ Verse is successfully employed in some 
dialogues.^ 

(Hi) Rasas and Alankaras : The poet has a special liking for 
the vira, karuna, hasya and vatsala ( Sahityadarpana III. 251 ) 
Rasas, ^rugara is very sparingly employed (only in Sv and Av) 
showing thereby tliat a dramatic piece can appear at its best witli* 
out tlie erotic element. As to the figures of speech, Bhasa is 
content only with the simple ones — Upama, Utpreksa, Rupaka, 
Arthantaranyasa, Anumana, etc. 

(iv) Descriptions of Nature, etc : Bhasa being a close observer 
of nature, his descriptions are interesting and realistic. He gives 
diverse details and various facts connected with the phenomenon 
he wishes to portray.** He paints nature as sympathising witli tlie 
feelings of the person that observes it.® Besides nature, tlie poet has 

1. 7. 3. Dhruva, Madhyama, intr. 12-16. 

2. Cf. JAOS, 43, 169. 

3. See BSOS, 3, 591; Ind. Ant., 1931, 113-115 ; HIndusthan Review, 1927, 118. 

4. e. g. Vasavadatta in Sv. Act III. 

5. Natyasastra, 16, 105-109. 

6. Cf, dialogues esp. in Sv, Av, 0. 

7. Av II.6, III. 14, VI. 21 ; Pry L 2 ; B V. 10; Pafic 11.34, 37 ; u 21, 66 ; Prat 
1 . 31 ; m. 1, 14 ; IV. 24 ; VII. 14 ; Abh. VI, 1 , 5. 

a Sv. 1. 19 ; B 1. 16, 19 ; Car. 1. 20. 

9. Av. II. 13 ; IV. 4, 5, 7, 11, 12. Prat III, 2. 
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shovm his mastery in giving vivid, accurate, realistic account of 
battle.* Mention may also be made of tlie descriptions of the 
sacrifice and the sacrificial fire, night, and darkness.* 

(v) Bharatavakyas : The change in the toning of the Bharata- 
vakyas shows that they refer to some particular King. Taking 
into consideration the ignorance of the poet about the trans- 
Vindhyan countries and the territorial description in tlie epilogues, 
there remain only two claimants for the title of Rajasiihha*— piz., 
Ugrasena Mahapadma and Candragupta. As our poet was some- 
what prior in time to Kautilya, he seems to be the court poet of 
Ugrasena Mahapadma, — or a senior contemporary of Candragupta. 

(vi) Anachronisms: Late date was assigned to these plays on 

account of (1) the mention of statue houses and in 

Prat, (2) deification of Rama and Kr^na in Abh. and B.,'* (3) mention 
of Kharapata in Car.,* (4) naming a Bralunana as Ke.4avadasa in 
Mv,® and (5) the use of metronyms in some of the plays. All these 
can be shown not to be real anachronisms. (1) The erection of 
statue houses was an ancient custom and Medhatithi was Medhatitlii 
Gautama. (2) Krsna was worshipped in the 4th century B.C.’ and his 
deification must have been a slow process. Similarly with Rama.* 

(3) Kharapata was an ancient master even at the time of Kautilya.* 

(4) (Manu II. 32) is not an ancient rule invariably 
followed. (5) Metronyms are found in ancient Sutra works and 
Upani§ads. The words ‘Svamin’, ‘Bhartrdaraka’ in some of these 
plays cannot show their posteriority to the Ksatrapas,*" since the 
terms were in use long before the latter’s time.” Thus, tlie so called 
anachronisms are non-existent I could not come across any instance 
of a real anachronism. 

(f») Defects : (l) Disregard of the unity of time is the first 
drawback that would strike one after a study of the plays.” (2) 
Another defect of the same kind is found in the use of 

1. Abh. VL 1-18; O 16-26. 

2. Pane 1. 3-19 ; U 4-14 ; Av. pp. 43-46 ; CSr pp. 25-26 ; B pp. 7. 9. 

3. Cf. Konow, Das ind Dr., 1920, 51-56 ; Jayaswal. Journ Asiatic Soc. 
Bengal, 1913, 264-65 ; Dhmva, Svapnani Sundari, intr, p. 12, 30-59. 

4. Wintemitz, Problems, 123. 

5. Devadhar, Plays etc., 36-37. 

6. Kane, Vividhaift3na VistAra, 1920, 97-103. 

7. Macdoneli, Hist Sansk. Lit. 411. 

8. G. Sastri, Critical Study, 66-68. 

9. G. Harihar Sastri, Asutosh Mem. Vol. 1. 224-27. 

10. Levi. Ind. Ant 33, 163. 

11. Kane, Sihityadarpapa, intr., VIU-IX. 

12. Cf. B. JWRir (p. 18) and (p, 20) ; Av. 5iire:«r 

(p. 42) and (p. 43) ; Sv ft»RTr*i«nf : (p. 24) and I. 16 ; also the 

tithi achone in Car. 
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This appears quite unnatural, repugnant to the sense of proportion of 
the spectators. (3) The device of Akasabha^ita though minimising 
the number of characters lakes out the elements of reality and 
naturalness from the dramatic piece. The method is not impressive, 
though of practical utility from the point of stage economy. (4) The 
entry of characters quite unannounced is also a defect. (5) Gram- 
matical solecisms, faulty versifications, etc., may be justified on the 
grounds of epic usage and influence ; but some verses are found 
quite plain and devoid of any sentiment or poetic fancy. 

4. Personal History of Bhasa : Nothing is known about Bhasa 
except what little can be inferred from his works. Bhasa is held to 
be the gotra of tlie poet who was an orthodox Brahmana, a staunch 
up-holder of tlie sacrificial system. He seems to be a Northerner.^ 
He was a Vaisnava, and a follower of the Paiicaratra system, well- 
versed in the science of politics, music, fine arts, dramaturgy, and a 
close student of the epics. He seems to have been a court poet to 
some king, not a king himself.^ 

5. Oth^r Works of Bhasa : Bhasa is credited witli thirty or 
twenty-three dramas^ and a work on dramaturgy.^ Ghatakarpara 
ascribed to Bhasa cannot be his work as the identity between 
Ghatakarpara (the author of the Kavya of that name) and Bhasa is 
not established, and the manner and matter of the work*^ tell 
strongly against the authorship of Bhasa as it is fu?l of yamakas and 
the erotic element. Vimudharnta is said to be a poetic work by 
Bhasa® ; but the verse containing the reference simply records tlie 
tradition of the fire-ordeal. Damaka and Traivtkrama are recently 
attributed to Bhasa.' The former would serve as tlie best illustration 
of a compilation,' traces of borrowings from different sources being 
perceptible everywhere.® By no stretch of imagination are we 
able to apply the term “drama" to Traivikrama.® There is no plot, 

1. Cf. ignorance of south ; all characters from north ; use of taHl-patra in 
Car. etc. 

2. Contra Sankar, Asutosh Mem. Vol. 2, 61 ; but the words and ^ 
in the prologues of Sv and Av show simply that the poet was sure of the King’s 
presence at the first performance of these plays. 

3. All India Drama Conf. 1927, 131; Priyadarsika, Srirahgam, xxii; 
Lokasiksaiia, 1917, 325. 

4. Keith, Sanskrit Drama, 105; Sarup, Vision, intr. 37. 3T«hfifr(5rar 
speaks of it. 

5. pub. ^ , is the same since it 

contains verses ( e.g. and Nos. 9 and 10 ) said to belong to 

6. Ind. AnU 1913, 52-53. 

7. Oriental Conference, III, pp. 80-85. 

8. Damaka, Lahore, 1926. Jolly, Festgabe Garbe, 115-121. 

9. Traivikraroa, Shama’a, Madras, 4, 213-222. 
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no construction, no characterization. It is unique in that it has no 
prologue, and no characters besides the stage manager and his 
mistress. Prof. Pisharoti is right in fathering it on Nllakantha. 
Thus, there are at present no other works of Bhasa besides those 
published in the Trivandrum series. The catalogues of MSS do not 
show any works of Bhasa. 

6. Bhasa and Natyasdstra : Bhasa is found not following the 
rules in NatyaSastra and in some cases disobeying them. The extant 
Natya^astra has been placed between 2nd century B. C. — 4th century 
A. D.^ ue,, after Bhasa. Again, the use of tlie word ''Bharatavakya’* 
in tliese plays need not speak of their posteriority, since tlie scribes 
used the word.^ That the poet knew a Nafyasdstra^, shows that 
it was quite distinct from the Natasutras of Pariini. Bhasa is credit- 
ed with having written a work on dramaturgy. So, possibly, he 
followed his own rules or some prior Natyas^tra (eitlicr by 
Bharata’s predecessors or an earlier version of Bharata) which we 
have not been able to acquire as yet. 

7. Tragic Sense in Bhasa : Crubhahga is a tragedy viewed from 
Aristotle’s point or that of Hegel. It does not depict the victory of 
Krsna.^ Duryodliana is not portrayed here as an evil person, but 
he is tlie real hero, quite distinct from his Mahabharata-characteris- 
tics. Throughout the play we find the poet alw’ays sympathising 
with his hero, evidently Duryodliana, and pictures the conflict as 
of right with the right and that the conflict was not only inevitable 
but necessary in the ends of justice. 

Bhima’s victory over Duryodliana in the club fight is due to 
wile. Further, the latter invokes our sympathies gradually.*^ 
Duryodliana is portrayed as a true son. Though fallen, he is not 
crest-fallen and prides in tliat he did not show his back in war. 
Duryodliana rouses our sense of pity by undeserved misfortune. 
The tragic element in 0 would be seen in a clearer light by its 
comparison with Venisamhara wliere Bhima is the real hero and 
Duryodliana does not attract tlie sympathies of tlie spectators. 

1. Haraprasad Sastri, 2nd B.C.; Kane and Keith 3rd B.C.; Dhruva 4th 
A. D. 

2. Cf. Ind. Hist Quart. 7, 187-190 and other articles on ‘ Bharatavakyas ’ in 
that Magazine. 

3. Av p. 16 

4. Contra. Keith Sanskrit Drama, pp. 38, 96, 106, 278, 354, etc. 

5. Cf, He prevents BalarSma who sets up to uproot the Pandavas. (u.31) ; 

his queens lament ( I u. p. 101 ) ; his broken knees pre- 

vent him from paying homage to his parents and he has to refuse his thighs 
as a seat for his son ( u. pp. 103-05). 



CRITICAL STUDY OF THE WORKS OF BHASA 


185 


Venisamhara in reality is a suppressed tragedy. 0 is complete 
in itself, not the only surviving intermediate act of an epic 
Drama.* 

8. Magic in Bhasa: We get instances of the use of magic 
by (i) employing objects endowed with magic power, (ii) the curse 
of a rsi having the desired effect and (iii) tlie optical illusion. Av and 
Pry furnish instances of the first kind.® The curse of Candakau- 
^ika in Av illustrates the second kind, and the confusion of Duryo- 
dhana when seeking to bind Vasudeva is an instance of the last 
kind.® 

9. Verses Ascribed to Bhasa by Anthologists and Rhetoricians : 
The non-occurrence of even a single Bhasa stanza in our plays need 
not speak of tlieir spuriousness. There are fifteen such stanzas 
and tliose of them ascribed to Bhasa by Dr. Weller. Dr. Tliomas or 
Dr. Sarup are marked as such in the footnote.* Dr. Thomas with- 
out mentioning the verses says that four stanzas “ would not admit 
of a place in the Trivandrum plays.”® Dr. Weller has really 
put forth a strong case and we see no reason to differ from him. 

etc. certainly belongs to Mattavilasa.® and WcTign 

may find a place in Sv and Abh respectively.* I am inclined to 
doubt the autliorship of Bhasa in the case of iSR!fr5T?i-' and 

on the ground that the ideas they express are foreign 
to Bhasa. etc., being a mafigalasloka would not get a 

place in tlie Trivandrum plays. and ht may be in- 

cluded in Av, tliough the former, being a description of winter, may, 
witli tlie description of autumn ( t#: ), fit in anywhere. 

10. Chronological order of the Plays : Chronology in the works 
of an autlior explains many apparent contradictions. I have consi- 
dered the problem from the point of matter and manner of these plays. 


1. Contra. Sukthankar, JBRAS. 1925, 141. ‘ Anka ’ is a technical term for 
a kind of drama, hence not necessarily an ‘Act’. 

2. Av p. 65 ; Pry, p. 22. 

3. Dv. pp. 23-24 : JAOS, 45, 110-14. 

4. The fifteen verses are: (i). W. T.S; («). W. S. 

fw) W. S; (h>). ^551 Hr W. S. : (v). f^: W. S. : (w). JRJirH?!- 

T. S. ; (tm). S. ; (twi). S. ; («). ^ S. ; (*). aWT 

5^ T. & ; («). JTr5dt:: W.; («i). T.; (*w). ^ 

and (*»). Thus, in the above verses, according to 

Dr. Weller, Nos. 1-5 and 11, according to Dr. Thomas, Nos. 1, 6, 10 and 12, 
and according to Dr. Sarup, Nos. 1-10, may have come from Bhasa. 

5. JRAS, 1928, 883. 

6. Trivandrum SS, No. 55, p. 7. 

7. Sv.IV.2A; Abh. II. 15a. 

J 
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For the former I depend upon metrics and the proportion of dia- 
logues to verses, and for the latter, upon characterization, ideas, 
ideals, etc. 

I find three periods in the career of our poet. The first was of 
one-Acters where tlie poet tried his apprentice hand. The plots are 
taken from Mbh. and the poet has added very little of his own. The 
epic metre predominates and the proportion of dialogues to verses 
is very low. Paficaratra marks a transition in that the poet shows 
his inventive genius, has increased the number of characters, and 
the dialogues are on the increase. Just on the heels of Pane, come 
B and Abh, as is seen from the similarities of the ideas and expres- 
sion, use of song and dance, etc. The proportion of epic metre does 
not militate against the middle period being assigned to these plays. 
Av again, belongs to the period of transition as it has the proportion 
of the dialogues much increased and very low percentage of the epic 
metre. Exigencies of sentiment required the use of other metres. 
The erotic element suggests that the play may have been a product 
of the young days of the poet. Prat, Pry. Sv and CSr are the finished 
products of the final period, which is characterised by minute and 
psychological characterization, high proportion of dialogues to verses 
and absence of flaws in the epic metre, its percentage being 40-45. 
Two of the last mentioned plays have one Act each with no verse at 
all. Prat does not conform to the dialogue test ; but we assign it to 
this period on other grounds. 

11. Bhasa's Influence : Kalidasa was a close student of Bhasa, 
and ^udraka has planned at least four acts of his drama on Car, the 
last acts also showing many Bhasa echoes. Bhavabhiiti has written 
Malati-Madhava on the lines of Av ; tlie plots in botli being taken 
from folklore and the descriptions of nature being in the same style. 
Mudraraksasa seems to be under the influence of Pry. PriyadarMka, 
Ratnavali and Nagananda show a considerable Bh^a influence. 
Venisarhhara shows similar characterization as in Pane. Prabodha- 
candrodaya, following B. presents abstract ideas as characters. The 
influence of Bhasa on Kerala dramatists is immense. Not only liave 
they imitated his structural peculiarities but his antique Prakrit as 
well. Bhasa’s Udayana plays are responsible for Vinavasavadatta, 
Unmadavasavadatta, Tapasavatsaraja. Mattavilasa is indebted to 
Pry. Ascaryacudamani shows many traces of borrowing from Abh 
in particular and Bhasa dramas in general. Tapatisamvarana, 
Subhadradhanafljaya, Kalyaiiasaugandhika, Damaka, Traivikrama, 
Bhagavadajjukiya and many other plays from the South have 
imitated the technique and ideas of Bhasa.' 


1. The next section on “Bhasa’s Stage” is omitted. 
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V 

CSRUDATTA and MRCCHAKATIKA. 

The investigations of Dr. Suktliankar, Morgenstieme, Belvalkar 
and Paranjape' from various points of view should leave no reason- 
able doubt in our minds as to Car being older than and hence the 
original of Mr. Accepting My. as an independent work having no con- 
nection with CSr, a careful examination of the later acts, viz. VI-X 
of Mf., shows the influence of Bhasa plays, signifying thereby its 
posteriority to Bhasa and hence to Car. 

In spite of the colophon at the end of one of the MSS saying 
internal evidence is shown to be against it," though 
one more act will not complete Car.^ Sarasvati kanthabharana,* and 
N.atakalak§anaratnakosa® show that Daridra-Carudatta (or Car) had 
a sequel running on very similar grounds to My. 

The weaving of the political byeplot with the main story is the 
creation of the author of My. 

Under these circumstances, the assertion of some scholars® that 
Ciir and Mr. are different versions of the same play, appears rather 
strange. 

(i) The evidence of the rhetoricians who quote from both 
works as quite distinct is against such assumption. 6akuntalavyakhya’ 
says s?r: g:.^vrr^??rri% srr^fni: (p- 12.) indicating thereby that the 
author of Car was the originator of the device of employing Prakrit 
in the prologue. 

(ii) Again the essential differences between the plays that speak 
of different periods seem to have been ignored. Such are (1) mention 
of Nanaka in Mr. placing it after 2nd century. A.D.; (2) use of musical 
terms ‘murchana’ and 'Kakali’ in Mr, while Car has no musical term ; 
(3) long description of the courts of Vasantasena closely corresponds 
with BrhatkatliaSlokasahgraha,® thus indicating a late date for 
Mr; while Car has only a sentence for the description; (4) full 
knowledge of planetary astrology relegates the author of Mr to a 

1. Respectively in: JAOS, 42, 59-74; tJber das Verhaitnis Zwischen 
Carudatta und Mrcchakatikl, Leipzig. 1921 ; Oriental Conference, 1, 189-204 ; 
Sahityasangraha, 1, 102-140. 

2. Mehendale, Bhand. Com. Vol. 367-374; Sukthankar, QJMS, 1918, 
181-86 etc. 

3. Cf. Charpentier, JRAS, 1923, 595-607. 

4. srr^^FlT etc. given by Dhniva in Svapnani Sundari, intr., p.21. 

5. JBRAS, 1925, 274-276. 

6. Jahagirdar, Ind. Ant. 1931, 42 ; Raja, Joum. Or. Res. 1, 245 ; Sankar, 
Asutosh Mem. Vol, 2, 58 ; Hiranand Sastri, Mem. Archaeological Survey of 
India, 28, p. 22. 

7. Ind. Hist Quarterly, 1929, 726. 

8. Keith. Hist. Sansk. Lit, 271. 
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later period, as also (5) the sympathetic attitude towards Buddhism ; 
(6) Car invokes the aid of Kharapata an ancient master, while Mr 
calls others not so ancient. 

Thus, both Car and Mr cannot belong to the same period. Mr 
is later and hence an expanded version of Car. Car, as we have it, 
is a fragment and it had a sequel on the lines of which the author 
of Mr has developed its plot with additions and improvements. 

VI 

SOCIOLOGICAL CONDITIONS 

(1) Introductory. We have placed Bhasa in the Mauryan or 
pre-Mauryan period ; and hence it would be important and interest- 
ing to note the similarities and differences between the society as 
depicted in our plays and that represented by the works of that 
period, of which we take Artha^astra^ and Jataka*"^ stories as 
typical. References to these two will be made in the foot-notes. 

(2) Geographical Knowledge of the period: In the Maha- 

bharata plays are mentioned places which being of very little signi- 
ficance, have not been identified as yet ; e. g., and in 

Mv. The Udayana plays contain some places that were of local 
and temporary importance and hence these also cannot be identi- 
fied with any degree of certainty ; e,g., etc. 

The places, countries, mountains and rivers mentioned in the 
plays^ clearly show that countries to the north of Narmada were 
well known, while trans-Vindhyan places were not known. 

(5) Castes, their Relations and Occupations : The four castes 
are distinctly mentioned,^ and they were based on birth.*^ There is 
no reference to the mixed castes, born of intercaste wedlock and 
out of the wedlock, so elaborately enumerated by the Smrti writers. 
The Brahmanos were the caste par excellence,® and numerous are 
the references to them. The sacred thread was the badge and the 
distinguishing mark of the Brahmanas.^ The utterance of a Brah- 


1. Ed. Mysore, 1919. 

2. Ed. Cowell, Cam. Univ. Press. 

3. All the places, countries, etc. are given in the original essay. Pry. II. 8 

mentions modern Kathiawar; but one of the MSS reads thus 

throwing doubt on the mention of and 

given in Abh. are copied from the RSmayana. 

4. (Car Act n. ) (Part UL 5 ; Pane I. 6 ). 

5. fesfr ^ l Pane L 25. I K. p. 75 

Av. I. 7 ; Prat. p. 61. 

6. U# STsrrS l B. p. 54 ; III. 16. 

7. \ Av. p. 85. 
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mana was highly respected, even untrue statements were regarded 
as true and he was never contradicted.' The curse of a Brahmana 
was supposed to bring calamity.® Brahmapas were the preceptors 
of K?atriyas and it was thought disgraceful to the disciple if the 
guru was poor.® Giving away every thing to Brahmanas was a 
desirable thing and saving a Brahmana by losing one’s body was 
highly thought of.^ Feeding Brahmanas in order to propitiate 
untoward fate and ward off evils was very common.® There was 
a prevalence of Brahmanical rites and ceremonies as also of sacri- 
fices, and payment of fees to the Brahmancis.® Though the 
Brahmanas were the custodians of Vedic learning, a thoroughly 
ignorant Brahmana was not a rarity.® Though not idealised as in 
the Jatakas, the Ksatriyas also occupied a high position. The 
protection of their subjects was their main duty.** The Valyas 
are only incidentally mentioned and a reference is made to their 
travelling in foreign countries and taking a circuitous way for fear 
of thieves.® The passages in which the Sadras are mentioned'® 
suggest that untouchability was observed, at least in regard to religi- 
ous functions. Even the courtesans thought it improper to make a 
6udra youth the object of their love." The 6udras worshipped the 
deities without chanting any mantras.'® The canvas were outside 
the caste-system and had their residences outside the cities.'® 

As regards the relations between tlie castes inter se, there is 
nothing to show that they were not cordial. The injunction about 


1. i Pane p. 89. i B. p. 27. 

I ?! I K. p. 84. The Brahmanas also were equally 

confident of never uttering a falsehood. B. p. 27. 

2. Av. 1. 11 : p, 96. also Prat. pp. 118-119. 

3. Pane. 1. 28. 


4. Pane. I. 22 ; also, Mv. p. 30. 

5. Pry. p. 21. glFg 4^5fui | Car. p. 6 

^5I»i I p. 84 ^51^ I B. I. 25 

Rg > Cf. jatakas IV. 450, 484, 489, 497 ; V. 528, 536, 

540; VI. 545. 

6. Car. p. 84 ; Pry. pp. 48, 50. also CSr. p. 7. ...TI^aRlRTgRinit I 

7. Av. p. 16. 3T I 

8. K. 47 cIWl^r'TraRRT5l35:Rr etc. 

9. Car. p. 45 arraFgafi ' P- 77 m 

I also p. 78. 

10. Pane 1. 6; Prat. ra. 5. 

11. C§r. pp. 44-45. 

12. Prat m. 5 JIDirR-' I 

13. Av. p. 14. Pane. p. 52. 
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the occupations was not strictly followed. We have a Brahma^a as a 
trader.* 

4. The four Orders and their Duties : Brahmacarya: After 
upanayana, a Brahmaria boy had to go to a guru for the study of the 
Vedas.* The residence at the preceptor’s entailed the perfor- 
mance of bodily labour in the household, bringing fuel, etc.* The 
rule of anadhyaya was followed.* There were some students reluctant 
to live the rigours of celibate life, who looked with the greatest 
joy to their samavartana ceremony, after which they hastened 
home.* High ideals of the grhasthasrama, which one entered after 
finishing one’s education, are placed before us in the characters of 
Sv. Prat. Car, etc. Husband and wife respected each other.® We 
are told of the dowager queen of Magadha who resided in a 
hermitage near Rajagrha, and a detailed description is given of the 
tapovana.’ Everyone was free to go there ; everything spoke 
there of purity and abmidance. The tapovanas were not the 
exclusive preserves of men but were mixed colonies of ascetics." 
There were two classes of tlie Sahnyasins, tapasa and parivrajaka. ' 
Tliose staying in the hermitage belonged to tlie former class, and 
the latter moved from place to place, either alone or with the 
disciples. The order of the red-garmented seems to have been degen- 
erated as some entered it to gain livelihood.*® 

5. Marriage Laws and Customs: Out of the eight forms 
mentioned in the Smrtis, we get instances of five forms, viz., 
Brahma, Ksatra, Gandharva, Raksasa and Asura.** Brahma and 
KsTitra marriages : For a regular marriage between the Ksatriyas, 
envoys and priests used to be sent to the father of the bride.'* 
Marriages were entered into after considering the various aspects 

1. CSrudatta. cf. In the Jatakas we have Brahmaijas following diverse 
occupations : agriculturist ( III. 354 ; IV. 467 ) trader ( IV. 442 ) carpenter 
{IV. 475). 

2. 511*1 5fl*r^d^iT«ir'iTl'?*l Sv. p. 27. Pane 
1. 5 ; Mv* PP* 25-26. 

3. Cf. etc. K. p. 75. 

4. Car. p. 41. 

5- I Av. p. 73. 

6 . Prat. 1.10 ; 25. 

7. Sv. pp. 9-26. 

8. Cf. Jatakas. m. 348, 418, 436; IV, 509. 

9. Rhys Davids. Buddhist India, pp. 140-41. cf. in disguise. 

10. Sv. I. 9 Jn? l Cf. jatakas IH. 322, 353. 

11. Brahma (Padmavati and Vatsaraja) K-^tra (Jayavarma and Sumitra) 

Gandharva (Avi and Kurangi) Raksasa (Vatsaraja and Vasavadatta) Asura 
(Dasaratha and Kaikeyi) airgd Cf. Prat 1. 15. ^ &c. 

12. Pry Act. H. Av, Act I. 
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of the question, 'family relations’ being the main consideration, 
evidently with a view to accord with the rule of endogomy,^ The 
qualities of heart and head were secondary factors, as also were the 
physical features and the strength of ' the bridegroom.^ The 
mother of the bride was consulted and she had a voice in the 
selection of a son-in-law.^ Kautukamahgala was a pre-nuptial rite of 
tying a piece of thread on the wrist, and it was performed on an 
auspicious day.^ Particular herbs were entwined in a garland 
( Kautukamala ) worn by the bride. The actual marriage cere- 
mony was performed with all the pomp of decorations, orna- 
ments and foods.® Female relations of the bride used to receive 
the bridegroom, who came in a specially fashioned car.® Possibly 
the widows were excluded from the marriage ceremony.^ Gandharva 
was love marriage with consent, prevalent among the Ksatriyas. 
In Blmsa’s time, religious rites were thought necessary to perfect 
the Gandharva ( and Raksasa ) marriages.^ 

The marriage of Avimiiraka is important to us from the fact of 
its disregarding the rule of consanguinity or sapinda exogamy. In 
Vcdic times marriages with cognatic relations to the third degree 
were recognised.® Jatakas also tell of the non-observance of the 
rule of consanguinity.'® Gradually, the smrti writers increased the 
number of the prohibited degrees." It will be seen that Avimaraka 
is marrying his maternal uncle’s daughter, who was at the same 
time his paternal aunt’s daughter ( i. e. third degree 

1. I Av. p. 3 ; Pry. II. 4. 

2. Pry. II. 4 ; also. Av. I. 3. 

3. Pry. pp. 28 29. Av. p. 38. etc. Kurangl’s marriage post 

I'onecl. 

4. I Sv. p, 49. 

5. Sv. Act. IV. 

6 . » 0 . 9 . 

7. Sv. p. 57. 

8. Cf. ‘ ’ Av. p. 103. ‘ ’ Pry. p. 72. ‘ 

etc.’ Sv. p. 133. 

9. Hindu Exogamy p. 14. 

10. Cf. 1.126; II. 193. 

11 Maternal relations to the thiicl, fifth ard seventh degrees, and pater- 
nal relations to the fifth, seventh degrees. 

12 . 

I “ r .i 

I Queen, sister of Married (Married 

I brother of the 

I I queen of 
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Marriaf?es of Carudatta and Sajjalaka ( both Brahmanas ) with 
Vasantasena and Madanika suggest Anuloma marriage or hyper- 
gamy. It is not stated whether any ceremonies were performed. 

It is contended^ on the strength of the stray use of tlie word 
''Sambandha/' whieh is not used in its technical sense, in some of 
the plays that the Sambandha marriages are referred to. 

"Sambandha is civil marriage with right of divorce. The 

presentation of cloth by the vara to the vadhti with a social dinner 
constitutes the entire ritual. No Sanskrit mantras are recited .... 
the wife does not share the religious life of her husband and the 
husband does not interdine with his wife.”*'* Applying these tests 
to the marriages of Vasavadatta and Kurahgl which are alleged to 
be Sambandha marriages, we find that neither can be styled as such 
since both parties belonged to the same caste, religious ceremonies 
were performed, and there was no idea of divorce. 

It seems there were no child marriages. Polygamy was tlien 
as it is even now, a fashion among the kings and the rich. Mono- 
gamy seems to be prevalent among tlie commoners.^ 

The wife thought it her prime duty to follow her lord,^ sacri- 
ficing her likes and dislikes for him.® It was thought improper for 
women to see a stranger or hear his praise.^ The husband also 
avoided the sight of other women.^ There is no reference to 
remarriage in any of the plays, so far as we could see. 

6. Position of Women : The period under our review is 
characterised by the spirit of toleration towards women. The birth 
of a female child was an occasion of joy.® The maidens enjoyed 
perfect freedom ; arrangements were made for teaching music, 
singing and dancing to them.-* The then prevalent purdah system 
was not enforced in the case of maidens. They moved unveiled in 
their palanquins^^ and the sight of a maiden was thought free from 
taint.^^ Unmarried girls used to play the game of ball and similar 
games in the company of their companions.^ Position of married 

1. S. K. Sastri, Ascarya, intr ; K. R. Pisharoti, Shama'a, 6. 

2* K. G. Sankaras letter dated 14-8-32. 

3. Cf. Jataka IV.. 489. 

4. I Prat. I. 25. 

5. Cf. Vasavadatta ; Dhuta (Car. pp. 81-82). 

6. I Sv. p. 55, 

7. ^ I Sv. p. 26 ; also p. 136. Av. p. 10. 

8. Av. 1. 9. cf. Av. I. 2. 

9. Pry. Act. II. Pane. 

10. I Pry. p. 50. 

11. l Pry, p. 50. 

12. Sv.Act.n. 
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women has been already considered.* Widows dressed differently 
from married women whose husbands were living,'^ and did not use 
ornaments and toilet.^ Women separated from their husbands for 
the time being, did not put colyrium in their eyes, nor combed their 
hair.* They used to braid their hair in one plait.®* 

No barrier was placed in the way of women embracing 
asceticism!^ 

There was a system analogous to the present purdah,' the 
whole face including the head being veiled. Even courtesans were 
veiled” when passing in carriages.® The purdah was done away 
with on specific occasions.'® 

A stray instance" of a wife desiring to follow her husband to 
the funeral pyre cannot sufficiently warrant the inference of the 
prevalence or otlierwise of the system of SatT. There is also a 
single instance of a woman knowing reading and writing.'® 

7. Urban and Rural Life : We have a fine and realistic 
description of a city in the evening.'®* There were palatial buildings 
in the business quarters of the city, and the verandahs on the ground 
floor were employed for selling country sugar, honey etc. The 
fashionable city-bred beaus and courtesans vied with each other to 
show themselves in their best, and were to be seen walking to and 
fro in the balconies of their respective quarters. 

There were beatings of drum and proclamation" to mark the 
beginning and close of the night, to warn the residents against 
moving during the period ; but the injunction was not strictly 
followed. Nightguards and vvatclunen used to patrol tlie streets.'® 

1. Cf. also ^1 1 I*rat. 1. 10. 

2. 3rj3r3?r!»53{ ^ i Dg. p. 52. 

3. Av. p. 54 rr? I 

4. Sv. V. 10. and 

5. Abh. II. 8 . Women in their husbands’ company used three 

plaits. 

6. Contra Smrti writers. 

7. Prat. p. 36. I Sv. p. 140. I 

8. U. 38. I 

9. Car. p. 89. 1 

10. Prat I. 29. ^ I 

11. u. p. 109. 1 

12. Pry. pp. 3-4. tTSWRlT. 

13. Av. Act. II. pp. 27-28. 

14. Car. p. 65 ; 78. cf. Arth. II. 57. p. 146. I 

15. Av. p. 45. 3?^ > 

K 
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In spite of these precautions, thieves were not uncommon, as also the 
bravadoes with tlieir servants, following nefarious practices.* 

At night, the city was completely engulfed in darkness save 
what little light came from the windows of the buildings on both 
sides of the street.* Possibly there were no lamp posts, and no 
arrangements for lighting the streets. Singing and music con- 
ferences went on till late at night ; respectable persons felt no hesita- 
tion in attending them.® Some persons enjoyed song and music in 
their own houses.* The courtesans followed their trade in the 
business quarters,® their residences being outside tlie cities.® The 
gaming houses were situated at prominent places.* A tavern 
keeper selling liquor is mentioned only once.® 

There were undergroud drains to take away water outside 
the cities.® The cities were fortified.*® There were well-watered 
green trees and blossoming gardens just near the cities,** private 
and public parks and pleasure-gardens being in the cities tliem- 
selves.** Citizens with their wives went there for merry-making, 
as also the persons from royal families.*® 

Residential quarters: Not much is said about these in the 
plays. The houses of persons of the upper middle class were built 
of bricks and were surrounded by gardens.** There were quadran- 
gular court yards inside the house, and inner still were the quarters 
for the women folk. There seem to have been separate apart- 
ments for the maidservants.*® There is no mention of any furni- 
ture in tlie house. Candfilas had to reside outside tlie cities.*® 

An ideal thoroughbred gentleman of the town was kind to the 
servants, ready to appreciate and reward good works.’* 

1. Car. Act. 1. Av. p. 45 ‘ ’. 

2. Av. p. 45, 'YfeJIT etc. 

3. Car. pp. 64-66. 

4. Av. pp. 43-44. 

5. Av. p. 44. rPTwrrf^5% I also ra. 8. 

6. Av. p. 29. ai35TTl31T etc. 

7. Av. p. 45. t 

8. Pry. pp. 56-58 Contra— Jatakas. 

9. Pry. p. 50. II3UFRT I cf. Arth. II. 65, p. 167. 

90115^1 Jfi *91 I 

10. Pry. p. 64. ‘ SIFBH:.’ 

11. Prat. p. 57 ; Abh. p. 6. 

12. car. p. 73 ; Av. p. 2. 

13. Av.p.2. 

14. Car. p. 73 ; Act . I. ; III. 8. also Av. pp. 10, 23. 

15. car. p. 81. 

16. Av. p. 14 ; Pane. p. 52. 

17. c!. car. pD. 51-53 ; 60-61. 
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Some idea of pastoral life is conveyed by the cowherds in the 
Pailc and B.' On festive occasions they made ready for fun and 
dance, in which youngsters of both sexes participated. They were 
susceptible to common superstitions. Cows were like goddesses to 
them. Sometimes they resided in the suburbs, and their dwelling 
places seem to be quite humble, though to them they were quite 

8 Court Life : We get a description of the place of a king 
in Av and Abh.® It was fortified on all sides by strong and high 
walls, which had roads on them from inside, and kapi-^ir§akas were 
placed at different points. Gajasalas, guest houses, artifical lakes, 
pleasure-mountains, coolrooms, music halls, theatre, — formed part 
of the palace.* The residence of the princesses was a specially 
guarded part known as Kanyipuraprisada, having much wood work 
and ornament. It had many mechanical entrances and exits.* 
The princesses had their own establishments and exclusive pleasure 
gardens The palace was always a hot-bed of various 

plots and counter-plots and anything was thought probable to happen 
within its four walls.® It had an armoury, where royal prisoners 
were kept.^ 

The kingsliip was not conferred by election but was here- 
ditary.® The hour of the day was announced to tlie king, and at 
ten nadikas from sunrise and sunset the king had baths.® The Ung 
was generally conscious of his high responsibilities.*® The principles 
of administration are given in Av 1. 12.'** The king was enjoined upon 
not to spare himself on the battlefield.** Political marriages show 
influence of politics on the kings. In short, care of the subjects and 
their protection was the prime concern of the king.** He used to 
collect one-sixth of the produce as tax.** 

1. Pane. Act. E a Act III. 

2. Av. Act. in. pp. 46-47. Abh. IL 2. 

3. cf. also Sv. Act IV ; Prat. p. 8. 

4. Av. pp. 47-48. ‘ ’ p. 47. ‘ ’ p. 48. 

5. Sv. Acts II, IV. 

6. Prat p. 15. RIR I 

7. Pry. Act II ; p. 67. For the whole description of palace, cf. Arth. I. 20. 
II. 25. 

8. Majumdar, Corporate Life, 97, 101, 110. cf. Pry. 

Av. ^jihiR-giFcnfiR; E5r%i:R-5iRRR?; cf. Arth. 

V. 96. pp. 254-257. 

9. Abh. p. 28 ; Av. pp. 13, 32. cf. Arth. I. 7. p. 13. 

10. Av. p. 13. Rfr RfsiRirr rir i 

11. cf. Arth 1. 4. p. 9. ft etc. 

12. Av. 1. 12 d. also Pane. H. 5. 

13. K. 17. fRRRJT5rrTrRRRTR3^Rr. . . I cf. Arth. 1. 19. p. 39. 3^ Ilf: I 

14. Av. p. 62. I 
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Elaborate were the preparations that were made at the coron- 
ation of a new king, in which the citizens also took part.* The 
whole ceremony was a religious affair and a dramatic entertain- 
ment marked its close.* The advent of a new king was looked 
upon with great suspicion and anxiety by the subjects.* 

The kings do not seem to have had a large retinue — only the 
female doorkeeper, an attendant and the jester companion are met 
with.* Female torchbearers are mentioned only once.* 

Ministers occupied high position with the king, being consulted 
even as to the selection of a suitable match for the princess.* They 
were ready to die for their king, his uplift being their constant 
concern.* They wielded a considerable Influence with regard to 
foreign policy. Messengers or emissaries of peace were sent to the 
enemy and they did their work in spite of danger to their lives.* 
Messengers, however, were not to be killed. 

The secret service department was efficiently managed and 
information was obtained about the king’s subjects and foreigners.® 
The spies went under the guise of madmen, mendicants etc., held 
conferences in lonely places and tried to achieve tlieir objects by 
bribing the servants of the enemy or by getting their men employed 
in the services of the enemy.*® Vatsaraja was captured and freed 
through the secret service.*® Spies were called “eyes” of the 
kings.** No details about the machinery of administration so 
elaborately given by Kautilya are found in our plays. 

9. War. 

There were four divisions of the army — elephants, chariots, 
horsemen and infantry. Elephants constituted the principal factor 
of army in ancient India. A deep blue elephant with certain 
characteristics was reputed to bring sovereignty to its owner king.*® 
There were spacious stables, and a number of attendants for the 


1. Prat. 1.3. 

2. Prat. p. 8. etc. 

3. Prat. 1. 14. 

4. Contra Arth. 1. 21. p. 42. 

5. B. n. 2. I 

6. Abh. p. 7. I also Pry. and Av. 

7. and in Pry.; and the former two in Sv. 

8. ERrNRf in Dgh. ( pp, 66, 67 ). in Abh. { pp. 41-42 ). ^11^^ in Dv. 

cf. ^ ffe i Arth. 1. 16. p. so. 

9. Av. I. 12 c. 

10. cf. Pry. 

11. Av. 1. 12. ; p. 99. for espionage cf. Arth, 1. 11- 

14 :n.56; rV. 81-84. 

12. Pry. p. 9. 
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elephants. V arious methods of charming and capturing elephants were 
given in the Hasti^iksa.^ The elephant for war wore an armour,^ 
presumably over its trunk. Chariots, Each warrior ( ) had his 
particular driver expert in driving and turning the chariot in various 
ways.^ Horses from Kamboja were regarded as the best.* The 
science of keeping and tending the horses was developed and they 
were worshipped on particular days.® Various weapons and 
implements of War are mentioned by our poet and nearly all of them 
are found in the Arthasastra.® and ^ are not found in the 

Arth. ; but the former seems to be a sword. The arrows had on them 
engraved the names of the warriors to whose quiver they belonged.^ 

Before the war, each member of the army was carefully scru- 
tinised. The inspection was conducted by asking each commander 
about tlie soldiers under his charge ; and such enquiry was facilita- 
ted by the army register, specially prepared for the particular war 
containing the name and descriptive particulars of each soldier.® 
During the war the various war songs, glorifying death on the battle- 
field, were sung to encourage the soldiers.^ After the war, the 
principal duty of the commander-in-chief was to reward the brave 
according to tlieir merit. The names of the warriors were recorded 
in the 'Annals.*' The head of the defeated army, however, took 
it as his main concern to enquire as to the safety and whereabouts 
of the officers under him.^® 

10. Fine Arts, 

Sculpture seems to have attained a very high degree of perfec- 
tion. Statues of dead kings used to be carved of stone or granite. 
They bore remarkable likeness to the original and wore human 
expressions.^^ Some peculiar characteristics of the individual kings 
were shown by symbolic marks.*^ Probably offerings of food were 

1. Pry. p. 9. 

2 . 0 . 8 . 

3. cf. f^RTs:, and in Pane. 

4. K. 19. Arth. II, 51. p. 133. 

5. Pry. 1. 12. Arth. II. 51. p. 135. 

6. Following the divisions of the Arth. (II. 39 pp. 101-102) the weapons 

may be classified as : (i) (ii) gftrT, 

(iii) m— 

The weapons are mentioned in 0, Pane, Piy. etc. 

7. Pane. n. 50; m. 17. 

8. Abh. pp. 54-56. 

9. Pry. IV. 3. Arth. X. 131. p. 368. 

10. Pane. p. 70 ; II. 28 ; p. 91. also pp. 100-03. cf. Arth. X. 131. 

11. Prat. p. 59. ^ 1 

12 . Prat. p. 62. H. Sastri, Prabuddha Bharata, 1929, 131 ; Pisharoti, Quar- 
terly Jnl. Mythic Soc., 12, 388-89. 
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made occasionally. These statues were kept in thu. Statue^houses, 
which outwardly resembled the temples. They were tall and mag- 
nificent structures, erected just outside the cities.’ A priest, an 
attendant and a servant were attached to the statuehouses for daily 
services and the upkeep.® They were looked upon as shrines and 
were free to everybody.® Special preparations made on the 
visit of the royal family are elaborately given.* 

Painting : Many are the references to painting and there are 
some significant similes describing pictures on a canvas.® The 
details about the portraits show that the pictures caught much of 
tlie likeness of the object.® Only one musical instrument is 
mentioned i. e., lute. The lutes of rich persons were stringed with 
wires of gold.’ The art of weaving shows a developed phase, in 
that the garments made from barks of trees were not easily 
distinguishable from those of cotton, ordinarily used.® 

11. Rdigion, Philosophy, Literature and Sciences : 

Hinduism : Idol worship was in a developed stage, there being 
temples® dedicated to various deities. In a prominent place on the 
temple, so as to be visible from a distance, were placed the symbols 
or weapons of the particular deity that was enshrined.’® Some 
temples had festivities on the full moon day while some had them 
daily.” It was not rare to find more than one idol in a temple.”’ 
The following deities from the Hindu pantheon were specially 
worshipped : Vi?nu, 6iva, Kartyiiyani, Skanda etc. R^a and 
Kr?na were looked upon as incarnations of Vi§nu ; still, tliere were 
some who denied divinity to Krsna and lightly called him a “cow- 
herd.”’® There were temples dedicated to Yaksinis, and maidens 
used to worship them on the Astami.” Curiously enough, we find 
belief in a half-male half-female godhead — the Ardhanarlsvara form 
of Siva. ( Av II. 12 d ). 

L Prat.p.58;m. 13. 

2. cf. and gmiT in Prat. 

3. Prat, m 13. 

4. Prat. Act. IIL pp. 54, 59. 

5. cf. R5prj... i n. 3. 

6. Dv. pp. 9-12 ; Sv. pp. 134-36 ; Car. p. 88. 

7. I Pry. p. 28. 

8. Prat 1. 9. ... • 

9. Pry. p. 49. ‘ ’. 

10. Prat p. 59. >2^: I 

11. Prat p. 59. I 

12. Prat p. 59. l 

13. Dv. p. 7. H I p. 26. W I 

14. Pry. p. 51. 
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Sacrifices were much in vogue ; the merit one got by their 
performance, was thought to be everlasting.^ 

Buddhism, though trying to gain ground, docs not seem to have 
got a stronghold at the period. The Buddhist mendicants were 
lightly spoken of as conjurers.'^ The Buddhist laymen were also 
ridiculed as unmattopasakas and the morality of the Bhik^ms was 
thought to be questionable.^ 

Jainism was equally regarded with deprecation,^ and the other 
sect seems not to Iiave been promulgated till then. Both these 
religious systems were looked upon as heretical.^ 

Philosophy: The Pancaratra system of philosophy seems to 
have had followers. Krsna was worshipped under different names 
of Vasudeva, Sahkarsana, etc. Vedas and sacrifices were accepted as 
conducing to spiritual welfare. The system is also known as Satvata 
Bhagavatism,^ 

The theory of rebirth was acceptable^ and the learned compa* 
risons about the five senses leaving the body through the holes,^ 
show rather a developed taste at hairsplitting. 

Languages and Literature- Sanskrit Wcis the spoken language 
of the literate cultured class and Prakrit was that of the women 
and the low people. Both were in their stages of development, and 
were not merely ' literary languages.’ In addition to the various 
works of antiquity mentioned in the Prat., Hastisiksa was well 
known, as also a treatise on dramaturgy.^^ The Mahabharata, 
Bhagavadgita and Ramayana were quite known to all. 

Astronomy and Astrology. If the reading preferred by Prof. 
Bhide^^ is accepted, it would seem that there was an observatory at 
Ujjain. Tithis and naksatras only were known, the forecasts being 
based on the naksatras ( Rohinl, Krttika The moon was known 
to be the cause of the tides. 

1. K. 17. ^ ‘ 

2. Pry. pp. 45-46. ^ 1 

3. Pry. pp. 44, 45. 

4. C5r p. 74. » 

5. cf. Av. p. 72. ^ I 

6. Av. p. 15. ‘ cf. Arth. ffl. 77. p. 199. etc. 

7. cf. Mbh. Santiparvan, Adli, 334-351. The mahgalaslokas in our plays, 
mention of Balarama in a mahgalaMca, personification of the weapons (Dv. B) 
and the very name Pancaratra for a play— show the influence of this system. 

8. U. 50. . . ( p. 108 ). 

9. Pane, L 10. 

10. Prat. p. 99 ; Pry. p. 9 ; Av. p. 16. 

11. p. 33 of Bhide's edn.— Notes, 

12. Prat. p. 58. 

13. Abh. VI. 2 ed. 
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Medicine: Various herbs were known. Cangerika was repu- 
ted to bring coolness to the head. Other cooling herbs were also 
locally applied, giving instantaneous relief.^ The psychological 
aspect of diseases was not lost sight of, and the sickroom was well 
decorated to divert the attention of the patient.^ 

12. Social manners and Customs : 

Food, Drink and Dress: Among the edibles mentioned, 
there is only one article from the non-vegetarian menu, viz., piece 
of mutton saturated with salt, ghee etc.^ The other delicacies 
mentioned are : ( Pry III ) ( Car p. 4 ). Condi- 

ments ( fi:g-Car. p. 9 ) of different kinds were used to flavour the 
dishes. The similes of the gluttonous jester do not cover the non- 
vegetarian field. Hence it seems that the diet was mainly 
vegetarian,^ and the lower castes used meat. We get only one 
reference to drinking,^ viz., in a public tavern ; so the statement 
of Megasthenes® that wine was rarely drunk seems to be correct. 
Dress. Two pieces of cloth were used, one as a lower garment, 
and the other as an upper one (uttarlya).^ Possibly yajnopavita 
was a piece of cloth in those days and was not made of thread.^ 
No particulars as to the dress of women are given, but it would 
seem that they wore two clothes.^ Sprouts of tall tree were used 
to grace the ear.'° Ornaments were worn on the hands and the 
ears.^^ 

a. Sports and Festivities. There were a number of public 
festivities in which all took part. Kamadeva mahotsava seems to 
have been specially favoured by the young persons of both sexes.'*'^ 
Indramaha and Dhanurmaha were other festivals, a sort of Olympic 
games being arranged in the latter.’’^ Wrestling was more popular 

1. Av. pp. 80-81, ^ I ( p. 81 ). 

2. Sv. V. 4. c. 

3. Pry. p. 57. 

4. Contra-JStakas speaking of Brahmin flesh-eaters : I. 18, 30, 142 ; IV. 
495, etc. 

5. Pry. Act. IV. That the servant was not really drunk but was 

feigning to be under the influence of liquor would be seen from his recourse to 
Sanskrit and saying : etc. I Pry. p. 62. 

6. Cam. Hist. Anc. India, 1, 412-413. cf. Also Arth. II. 46. pp. 119-121. 

7. Prat L 31a# It seems dresses in different provinces were distinct 
Prat. HL 3. 

8. Car, p. 63. Also, Jha, Asutosh Mem. Vol, 1, 60-63. 

9. Av. p. 82. 

10. Car. p. 82. 

11. Prat, I. 8. 

12. Car. Acts. I, IL 

13. B. act IV. n. 55; Act V. 
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and even princes were fond of The king used to be present 
in the special arena prepared for the wrestling bouts. Fights of 
unarmoured persons with the elephants were also common.* 

in. Conveyances: Chariots, palanquins, carts and carriages, 
horses, and elephants were the means of conveyance. Chariots, 
used to be drawn by horses or donkeys,* though the latter were 
also employed as beasts of burden.* There were different carriages 
for different occasions. Gentlemen used covered carts (pravahaijas) 
or yanas. The carriages for marriage ceremonies were known as 
Vadhuyanas. Pusyaratha was used for coronation. Horses used 
to be ridden for long journeys.® Carts were drawn by bullocks 
also, and the latter were used as beasts of burden. There is no 
reference to the condition of the roads, nor to the maritime trade, 
navigation, etc., though a ship is indicated in a couple of similes.* 

iv. Popular beliefs, Superstitions, etc. Belief in 'magic,' by 
which one could change one’s countenance or disappear, etc.,* is 
found to be prevalent. Some mantras were believed to render the 
occupants of particular residences drowsy.* A crow sitting on a 
dry tree facing the sun was taken to bring disaster.® 

V. Trade and Industry: The poet does not furnish us with 
any information as to tlie internal or foreign trade.’® Jewellers, 
goldsmiths, ironsmiths, shampooers and garland-makers are men- 
tioned among those carrying on trade of some kind or the other. 
Long journeys for commercial pui-poses, group of merchants travel- 
ling logetlier and roads infested with thieves may be inferred.” 

Weights and Measures : There is possibly no reference to 
weights in these plays. Dhanu, KroSa, yojana — are mentioned as 
measures of distance.'* As to measures of time, Nadika, Divasa 
and Varsa are mentioned.'* Coins. Suvarna and Masaka are 
mentioned as coins." Suvarna was a particular weight, but the 

1. Prat. n. 13. ed. 

2. cf. B. and Av. 

3. Pry. p. 32. * ’. 

4. Car. p. 70. l%31. 

5. Pry. Act. I. Vatsaraja. 

6. Car. p. 39. ^ I 

7. Pry. and Av. 

8. Av. p. 46 ; Car. p. 75. cf. Arth. XIV. 148. pp. 418425. esp. p. 419. 

9. Pane. p. 48. 

10. cf. Jatakas. I. 4, 41 ; IL 186, 190; IH. 339. 

11. Car. p. 77. p. 45. aqapg#; also p. 78. 

12. Pry. pp. 11, 8 (9), 8. cf. Arth. II. 41. pp. 106-07. 

13. Abh. n, Av. U, Prat. V. 

14. (Sr. p. 55, Dv. p. 9 ; (Sr. pp. 7. 9, Pry. p. 46. 

L 
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term denoted the gold and silver coins of the same weight.* 
There were Magas of copper, silver and gold.* A deposit was 
required to be passed over to the bailor in the presence of a 
witness.® Taking up loans on the security or mortgage of the 
moveables was known, as also interest on the principal advanced.® 

vi. Slavery:^ There were male as well as female slaves. 
They could gain freedom on the pasrment of some ransom to their 
master and again be included among the Aryans. Those that 
deceived their masters were again condemned to servitude.® 

mi. Public Vices: Gambling, theft and prostitution* seem to 
be present to some extent. There were rules and regulations of the 
gaming table. Thievery was practised as an art, the thief proceed- 
ing to his work after invoking blessings of the patron deities, with 
all his paraphernalia of house-breaking outfit, measuring thread, bee 
etc. The courtesans were cultured and expert at music, painting and 
dance.® 

»i«. Manners : Honour and respect were always paid to the 
elders, mere mention of the name of a venerable person was revered 
by the listener by getting up from his seat.® The guest was honour- 
ed with the traditional Indian hospitality and feeding a guest was 
taken equivalent to performing a sacrifice.*® Some Jataka stories 
coimtenance the assumption of the absence of the joint family 
system, but there is nothing in the plays either in support or against 
that assumption, Talipatra was the writing material used in the 
north.** It is interesting to note that out of the various modes of 
ending life, that by drowning oneself was condemned. Entering the 
fire or throwing oneself down off the precipice seems to have been 


1. Ind. Hist. Quart 1929, 693. 

2. cf. Arth. L 40, p. 103 ; 1. 33. p. 84. 

3. Sv. p. 139. I 

4. Pry. p.59. ‘sflCT’ p. 61. 

5. cf. Arth. ni. 70. pp. 180-183. 

6. Car. p. 9L Rf I also p. 92, p. 102. ai*Rr % ?TI®f I 

cf. Arth. p. 182. Cat. p. 96. atwgaf ^ jofl’ gntf gsR 

I 

7. Car, p. 55, Av. p. 45; Car, Act, HI, Av, p. 45 ; Carudatta and Sajjalaka 
in Car. 

8. CSr. pp. 75, 77 etc. Vasantasena and Madanika in Car. 

9. 3YRR at the mention of (Sv. p. 129): at the mention of 

tfh-R (Pane. p. 60) at the mention of..,RR(tFiT (Dgh, p. 65). 

10. Av. p 87. ?f RfafOKfui I 

U. cf. Arth. U. 38. p. 100. fTrif|?TTo8^Rf«rt ’PR; I 
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the approved form of committing suicide.' As to the disposal of the 
dead we have a clear indication to the fimeral pyre and the bu rning 
of the corpses.* The ^irit pervading every one of the plays voices 
forth the craving and the liking of the general populace for freedcMn 
and good government. 


A. D. PUSALKER 
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1. Av. pp. 59, 60. Perhaps the poet was referring with approval to the 
mode of killing themselves employed by Udayana Vatsaraja and his Queens. 
They ascended the top of a precipitous hill and killed themselves by falling 
from the precipice.—Dr. Pradhan, Chronology of Ancient India, p. 246. 

2. Dgh. 9, 1 ( P- 55 ). 



THE REGISTRATION OF FIRMS 

Unta the Indian Partnership Act was passed in 1932 there 
was no provision of Indian Statute Law which required the registra- 
tion of firms in British India. That Act, for the first time 
introduced a new feature into the Indian Law of Partnership 
by providing a machinery for registration which may or may not 
be availed of by firms doing business in British India, at their 
option, but which they are obliged to have recourse to, if they wish 
to enforce certain legal rights through a Court of Law. It cannot 
be said that the Chapter relating to the registration of firms is 
really an integral part of partnership law. In fact, the English 
Partnership Act, 1890, does not contain any provision for the 
registration of firms in the United Kingdom, although there is a 
separate enactment which requires firms carrying on business under a 
name, not consisting of the true surnames of all partners who are 
individuals and the corporate names of all partners who arc 
corporations, to be registered in the manner provided. (See the 
Registration of Business Names Act, 1916). Whether we regard 
the Chapter on Registration as part and parcel of the law of 
partnership, or as supplemental to it, no one can deny that it 
has brought about a change in the law which is of considerable 
importance to traders, merchants and professional men doing 
business in partnership. 

The idea of registering firms is not a new one. As far back 
as in the year 1867, the Bombay Chamber of Commerce came 
forward with a suggestion that legislation should be undertaken 
for the compulsory registration of firms in India. The suggestion 
was not taken up, probably because it was thought that the country 
was not yet ripe for such legislation. Since then, several mercantile 
ffggnriat ifms , mostly foreign, repeatedly urged the need of such 
legislation upon Government. The passing of the Registration 
of Business Names Act, 1916, in England lent support to the demand 
for legislation on similar lines in India. The Industrial Commis- 
sion, in 1918, and the Civil Justice Committee, in 1925, recommended 
a system of compulsory registration. In the meantime, the Burmese 
LegMature had passed the Burma Registration of Business Names 
Act, in 1920, whereby the principle of compulsory registration 
was applied to certain towns in Burma. The Government of India, 
however, showed some hesitation in undertaking legislation in this 
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direction, partly because there was considerable divergence of 
opinion on the wisdom of such a step, and partly because there 
were certain inherent difficulties in the subject-matter of tlie 
proposed legislation. These difficulties were peculiar to the 
existing conditions of trade and business in India, and arose with 
reference to family business carried on by Hindu undivided families, 
short-lived partnerships and firms in a small way of business. 
They have been discussed in detail in the Report of the Special 
Conunittee on the Indian Partnership Bill, in paragraphs 14 to 16, 
and, it would be enough for the purpose of the present discussion 
to give only a brief summary of them here. 

It is well known that there is a large number of Hindu undivid- 
ed families in India which carry on what are known as family 
businesses. The benefits of such businesses may be either restricted 
to the families themselves, or may be shared with them by outsiders 
as partners with them. It would be impracticable and inconvenient 
to require that each member of a Hindu undivided family carrying 
on a family business should have his name registered, because every 
birth or death of a male child and every partition in the family 
would necessitate a change in the register. Further, the mutual 
relations and liabilities of the members of such a family are govern- 
ed by the Hindu Law and not by the law of partnership. Where a 
joint Hindu trading family enters into partnership witli an outsider, 
the names of its members need not be registered, because the part- 
nership relation which is contractual exists only between that mem- 
ber of the family who makes the contract of partnership and the 
outsider. The question whether the interests of the other members 
in the joint family property are liable to be proceeded against for 
the debts of the firm depends on mixed questions of fact and law, 
the law being not that of partnership, but the Hindu law. 

The difficulties with regard to the registration of short-lived 
partnerships and firms in a small way of business are of a somewhat 
different kind. If the Legislature were to insist on every small and 
ephemeral partnership venture being registered, petty enterprises 
would be considerably hindered, while no substantial benefit would 
accrue to the public. To overcome this objection, it was suggested 
by those who advocated compulsory registration that firms with a 
capital below a fixed minimum should be exempted from registration 
or, in the alternative, that suits below a certain value should be 
exempted from the operation of any legal provision inqxysing 
disabilities on unregistered firms. The suggested remedy had, 
however, its own drawbacks, for the capital of a firm fluctuates 
from time to time, and cannot be ascertained without detailed 
calculations, and the valuation of stuts is liable to be made in a way 
that is likdy to achieve the object a dishonest plaintifi. 
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The passage of the Indian Partnership Act through the Indian 
Legislature was not entirely smooth. Although no objection was 
taken to the Act as a whole, in so far as it attempted to consolidate 
and amend the previously existing law of partnership, tlie introduc- 
tion of the new principle of registration evoked a storm of criticism 
both from mercantile associations and from members of the Legisla- 
tive Assembly, which would have wrecked the Bill, but for the skill 
with which it was piloted by the Law Member. 

As was pointed out by Diwan Bahadur Harbilas Sarda in the 
course of the debate on the Bill in the Legislative Assembly, the 
opinion of the Indian business community was almost unanimously 
opposed to the enactment of the Chapter on registration. A few 
relevant extracts from the opinions of some of the Indian Traders’ 
Associations consulted by Government may be quoted as examples 
of the arguments advanced by the Indian Mercantile community as 
a whole. 

The Indian Merchants’ Chamber, Bombay said : — 

"In the opinion of the Indian Merchants’ Cliamber, having 
regard to the conditions prevailing in India, and to the fact that 
capitalists are shy to invest their monies in adventures, such a 
provision would be detrimental to tlie interests of the commer- 
cial community as a whole, and would prevent capitalists from 

coming forward to help small finns in their adventures ” 

The Bombay Piece-Goods Native Association, after pointing out 
that it was remarkable that the desire for making the registration 
of firms compulsory had emanated only from European Chambers of 
Commerce in India, and that no recognised Chamber of Commerce 
of Indian Merchants, individual or Trade Association had ever 
approached Government with a similar request, added : — 

"My committee feel that Government are surely not unaware 
of the hardships to which the small trading firms are likely to be 
put. Most of them do business in a small way, and are quite 
ignorant of the complicated machinery of registration. The 
r^ult will be that, in spite of very elaborate organisation, 
many of the firms will remain unregistered to the great detri- 
ment of the partners who will run the risk of unknowingly 

losing their money In this connection, my committee 

have noticed that though tlie Special Committee on the Bill were 
aware of all these difficulties, they have tried to pass over them 
by imagining that Registration is only optional. As a matter 
of fact, the penalties imposed are so heavy tliat it is straining 
the language too far to say tliat the provisions are merely 
optional ” 

The Grain Merchants’ Association, Bombay, remarked: — 

" Although the registration is stated to optional, the dis- 
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abilities arising out of non-registration are such as to make 

registration almost compulsory My Committee suggest 

that the Chapter on registration should be entirely dropped 
from the Bill.” 

The Marwari Chamber of Commerce, Bombay, referring to 
the Chapter on Registration, said : — 

“This is a very radical and sweeping change from the exist- 
ing position If this clause is not cut out, serious harm 

will be caused to Indian trade and commerce. In rural areas 
throughout the country there are innumerable little partner- 
ships formed for small ventures or undertakings from time to 
time in tlie course of the year, and particularly during the 
movement of crops. It is simply absurd to suggest that the 
illiterate simple-minded folk who enter into these partnerships 
should go through the troublesome process of registration and 
conform to tlie elaborate rules of intimating changes in their 

firms, places of business, etc Besides, such a sweeping 

change cannot be justified except on the ground of a general 
and widespread dissatisfaction with existing conditions. My 
Board are not aware of any general complaint in respect of 
disclosure of composition of partnerships. In view of this my 
Board strongly recommend that clause fid should be deleted.” 
The opinions quoted above are a fair sample of the view taken 
by tlie Indian business community. 

On the other hand, a large part of the British mercantile com- 
munity in India, not only gave its whole-hearted support to the Bill, 
but was anxious that registration should be made compulsory as in 
England, where a firm is prevented from bringing an action in 
respect of a cause of action which arose before it was registered. It 
was also urged on behalf of this section of the trading community 
that Hindu undivided families carrying on family businesses should 
be required to register in the same way as ordinary partnerships. 

The framers of the Indian Partnership Act fully realized the 
difficulties which stood in the way of bringing Hindu undivided 
family concerns under the operation of any provisions they might 
lay down in the Act for tlie registration of firms. They wisely 
confined their attention to ordinary partnersliip firms which are 
contractual in tlieir origin. It was also considered that by making 
registration optional, and offering substantial inducements to regis- 
ter, all the benefits of the system of registration would be achieved 
without introducing the unwelcome feature of compulsion. While, 
therefore, the corresponding English enactment makes registration 
compulsory, and imposes a penalty for non-registration, the Indian 
Act does not make it obligatory on firms to register under penalty 
of a fine, but merely prevents an unregistered firm from eniorcing 
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its claims against third parties in the Civil Courts, and partners in such 
a firm from enforcing their rights against their co-partners, except 
with regard to a claim for dissolution. On the other hand, third 
parties are free to enforce any claims they may have agamst un- 
registered firms or partners in such firms. Statements regarding 
the constitution of a firm which are recorded in the register are 
conclusive proof of the facts they contain against the partners 
making them. Provision is made for the registration of changes 
that may take place in the constitution of firms from time to time. 
The main object of tlie provisions dealing with registration is to 
enable persons who wish to enter into transactions with a firm to 
know who will be liable as partners for the debts of the firm. Al- 
though the Indian Partnership Act is applicable to the whole of 
British India, including British Baluchistan and the Sonthal Parga- 
nas, the Governor General has the power to exempt any province 
or part of a province from the application of the provisions of the 
Chapter on registration of firms. Such exemption can be granted 
by a notification to that effect in the Gazette of India (See s. 56, 
I. P. A.). This power has been reserved to tlie Governor General 
in order that he may exclude, from the operation of tlie registration 
clauses, areas which are so backward commercially that more harm 
than good might result from their applicatioa 

The only particulars to be furnished to the Registrar for 
registering a firm are the name of the firm, the place or places 
where the firm carries on business, the date on which each partner 
joined the firm, the names and addresses of tlie partners and the 
duration of the firm. Tliis is the minimum information that a 
member of the public intending to enter into dealings with a 
firm ought to have. It will be noticed that registration does not 
involve the disclosure of the internal affairs of tire firm ( Vide s. 58, 
I. P. A. ). The Registrar being only a recording officer is bound to 
record any statement which complies with tlie prescribed formalities 
without inquiring into the truth of its contents. Changes in the 
name of a firm which has been registered, or in its principal 
place of budness, may be reported to the Registrar to enable 
him to bring the Register up-to-date. The reporting is not at all 
obligatory, but it needs to be done with all the formalities which are 
required to be observed for the registration of the firm in the first 
instance. All the partners, or their specially authorized agents, 
must sign and verify the statement in both cases. Changes in places 
of business other than the principal one, in the names and addresses 
of the partners, and in the constitution of a firm, and the dissolution 
of a firm, may be notified by any person who was a partner before 
the dissolution. The Act makes provision for the rectification of 
mistakes by the Registrar, the amendment of the Register by an 
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order of the Court, for the inspection of the Register and filed docu- 
ments and the grant of certified copies of entries in the Register of 
Firms. 

The only penal section in the Act prescribes a penalty of impri- 
sonment or fine for making a statement which the person making it 
knows to be false, or does not believe to be true, or which he knov/s 
to be incomplete or does not believe to be complete. 

As already pointed out, there is no positive duty to register 
a firm, but non- registration involves certain disabilities. It may 
be said that in this way indirect pressure is brought to bear 
on firms to register. Section 69 of the Act is the pivot of the 
scheme of registration adopted by the Indian Legislature. It pre- 
vents an unregistered partner in an unregistered firm from filing a 
suit to enforce a civil right arising out of a contract, or conferred 
by the Act, against the firm or any otlier partnen The disability 
extends to a claim of set-off or other proceeding to enforce a 
contractual right. An unregistered firm is equally incompetent 
to file a suit or other civil proceeding against third parties to enforce 
rights arising from a contract. There are, however, certain 
exceptions to the disability imposed by the section. Thus, a right to 
sue for the dissolution of a firm, or for accounts of a dissolved firm, 
or a right to realize the property of a dissolved firm can be enforced 
by an unregistered partner against an unregistered firm. This 
exception is based on the principle tliat, registration being primarily 
intended for the protection of third parties, the absence of registra- 
tion need not come in the way of tlie disappearance of an unregis- 
tered firm. The section also leaves intact the powers of an official 
assignee, receiver or Court to realize the property of an insolvent part- 
ner. Firms and partners doing business outside British India, or in places 
in British India to which the provisions of Chapter VII are made in- 
applicable by a notification under section 56 of the Act, are exempt- 
ed from the operation of section 69. Certain suits and proceedings 
are also excluded from tlie scope of the section by reason of tlie 
smallness of the stake involved, or tlie comparatively minor nature 
of the claim. Thus, suits and claims not exceeding one hundred 
rupees in value, and not excepted from tlie jurisdiction or cogni- 
zance of tlie Presidency or Provincial Small Cause Courts, are 
expressly excluded from tlie operation of tlie section. Claims by 
way of damages for civil wrongs and criminal proceedings would 
also fall outside the purview of the section. Registration can be 
effected at any time, and an unregistered firm or partner can get 
over the disability imposed by section 69 by registering immediately 
before embarking on litigation. It has been argued that, if the 
object of registration is merely to provide for the disclosure of the 
names of all tlie partners in a firm, tlien registration is unnecessary, 

M 
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as that purpose is fully served by Order XXX Rules 1 and 2 of the 
Code of Civil Procedure, which provide that : — 

R. 1. " Any two or more persons claiming or being liable as 
partners and carrying on business in British India may sue or 
be sued in the name of the firm of which such persons were 
partners at the time of the accruing of the cause of action, 
and any party to suit may in such case apply to the Court for 
a statement of the names and addresses of the persons who 
were at the time of the accruing of the cause of action, 
partners in such firm, to be furnished and verified in such 
manner as the Court may direct.” 

R. 2. “ (1) Where a suit is instituted by partners in the name of 
their firm, the plaintiffs or their pleader shall, on demand in 
writing by or on behalf of any defendant, forthwith declare 
in writing the names and places of residence of all the 
persons constituting the film on whose behalf the suit is 
instituted. 

(2) Where the plaintiffs or their pleader fail to comply 
with any demand made under sub- rule (1), all proceedings 
in the same suit may, upon an application for that purpose, 
be stayed upon such terms as the Court may direct.” 

The answer to the above argument is obvious. The Register of 
Firms being a public document is open to inspection at any time, and 
enables any one who desires to know who the partners are to get 
the information he wants without any difficulty. On the other 
hand, the institution of a suit is not a matter of common knowledge, 
and the rules of a particular Court may prevent a stranger to a suit 
from inspecting the records of a pending suit. Further, Order XXX 
does not avoid the necessity of determining the issue whether a 
particular individual whose name is not disclosed is a partner or not. 
If the names of the partners are previously registered, it is not 
likely that the name of one who was a real partner would be 
suppressed, in view of the penalty of imprisonmei. t and fine which 
the making of an untrue statement involves. It is t‘i ^ experience of 
lawyers that the man of substance sometimes kec,^o in the back- 
ground, and puts forward a man of straw as the partner so that, in 
the event of the firm coming to grief, the former may escape with 
impunity. The public are thus deceived, and the real truth can 
only be discovered after the trial of the issue of partnership in a 
legal proceeding, usually in the execution stage. In x)r€actice, it is not 
likely that firms will put off registration until tliey are on the brink 
of litigation. A third party wishing to have dealings with an 
unregistered firm may for his own protection insist on the firm 
being registered before he enters into any transaction with the firm- 
After a time, the public would look upon an unregistered ®irm with 
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some suspicion. Thus, even though the provisions in the Act 
relating to registration are optional, public opinion and public 
interests will have the effect of making registration the rule 
rather than the exception, even in the absence of litigation. 

It was contended by some of those who were opposed to the 
practice of registration that it would be a hardship to require 
ignorant and illiterate villagers who may be doing business in 
partnership on a small scale to go through the procedure of 
registration of which they may not be aware. The supposed 
hardship is, however, more imaginary than real because registration 
becomes necessary only when litigation is contemplated, and even 
the ignorant villager has to seek the assistance of a lawyer when he 
wants to enforce a legal right, and the lawyer, if he knows his 
business, is sure to take the precaution of getting the firm registered 
in order to get over the disability imposed by section 69 of the Act. 
Again, it is no greater hardship to require a firm doing business on 
a small scale to register than to require a purchaser of immoveable 
property of the value of a hundred rupees to register his sale-deed. 
The ignorance of village-folk has not come in tlie way of enforcing 
the provisions of the Indian Registration Act. 

From the discussion in the preceding pages it is evident that 
the system of registration of firms, adopted for the first time in 
British India, has many real advantages. It affords protection to the 
public against fraud. It enables businessmen to know the persons 
whom they can look to for the fulfilment of their contracts, and 
makes the evasion of liability by partners almost impossible. It is to 
be hoped that by taking advantage of the procedure of registration 
firms will be able to carry on their business in an atmosphere of 
mutual confidence and trust, which is essential for the prosperity of 
commerce and trade in any civilized country. By making registra- 
tion optional the Legislature adopted the line of least resistance. 
Sooner or later, however, compulsory registration, as in England, 
will have to be introduced into India, unless the trading community 
realizes the advantages of registration, and avails itself of the useful 
machinery provided by the Act. Joint Hindu family businesvses have 
been left untouched by the Act, and rightly so, because an attempt 
to legislate for them would have made the enactment too complicated 
for the average businessman and the busy trader to understand 
without intellectual effort. Ordinary partnerships arising out of 
contract, to which alone the new Partnership Act applies, will in the 
long run gain more than they will lose by taking the fullest 
advantage of the provisions relating to registration. Those who 
were at one time opposed to legislation on these lines will soon 
realize that their fears were unfounded, and that the publicity 
which registration involves to a certain extent, instead of iniuring 
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the interests of the trading community, is calculated to improve the 
conditions in which business is done and to create confidence in 
those who enter into dealings with mercantile firms. 

S. R. Dongerkery 
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The lands in Bombay which fall under this tenure are situated 
mainly at Naigaum, Parel and to the North-East of the Sion Fort. 
Small parts lie near Dadar and Dharavi. Inam lands pay no 
assessment to Government nor judi nor cess of any kind. The area 
is roughly about 571,294,08 sq. yds or 878 acres. Mr. Vaidya in the 
2nd edition of his book at p. 109 says, however, that the area is 
1,181 acres. They are comprised in three grants made to the Lowjee 
Wadia family by Government in the years 1783, 1828 and 1885. 

(1) The First Grant. 

The act of shipbuilding was introduced into Bombay by the 
family of Lowji the master shipbuilder in the year 1735. He had 
rendered extraordinary services to the Government and this was 
recognised in high esteem by several heads of various departments 
of the then Government. In 1783, Sir Edward Hughes, K. B., 
Commander-in-Chief of His Majesty’s ships in India, having brought 
to the notice of Government the very essential and important servi- 
ces rendered by the Parsi master-builders Manockji and Bomanji 
Lowji and their two sons Framji and Jamshedji Lowji, in refitting 
His Majesty’s Squadron, recommended a grant to the family, of a 
portion of the Company’s Batty Grounds producing a net income of 
forty morahs of batty annually. The said grant was in the 
following terms This is to certify that Vice Admiral Sir Edward 
Hughes, K. B. and Commander-in-chief of his Majesty’s ships and 
vessels in the East Indies, having by letter under date the 10th 
March, 1783, pointed out the great services rendered the nation at 
large, and the United East India Company, by Manockjee Lowjee 
and Bomanjee Lowjee, the two master builders at this Presidency ; 
and having also strongly recommended to us to confer on them a 
certain portion of ground on this land which will yield annually forty 
morahs of toca batty i.e., rice lands, this is to certify that the said 
Manockjee Lowjee and Bomanjee Lowjee have accordingly been put 
in possession of certain batty (a) grounds in the district of Parell 
with their for as and purteneas (Portuguese words signifying out- 
lying or waste lands) of the side grounds, which will yield the 
above quantity of toca batty ; and that they are to be kept in 
possession of the same, without molestation until the pleasure 
of the Honourable the Court of Directors is known. Given under 
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our hands in Bombay Castle this 29th day of December 1783.’’ 
The Board of Directors of the East India Company accepted and 
confirmed the recommendations of the Commander-in-chief 12 years 
after the date of the grant by their letter dated 28th April 1795 
which ran in the following terms : — Observing by your advices of 
30th September, 1783, and 10th February 1784, that you were 
induced to issue the beforementioned grant to tlie two master 
builders and their sons, at the earnest recommendation of the late 
Sir Edward Hughes, as a reward for tlie essential and important 
services they have rendered the nation, and the Company in parti- 
cular, in refitting his Majesty’s squadrons ; and as we ourselves have 
borne frequent testimony of their merits, we hereby ratify and 
confirm the said grant, with a due proportion of foras and puriencas 
to their family and descendants.” 

This grant has been the subject of judicial construction in the 
case of Doe Dem Mckenzie v, Pestonji Dadabhai reported in Perry’s 
Mchenn-'v Oriental Cases at p. 531. Under this grant the 
Pestonji Dadabhai family became possessed of a large quantity of 
land, principally waste, and of little value at that 
period but which, with the growth of population and wealth in the 
island, became very valuable thereafter. In the year 1823, the estaU' 
thus granted was in the possession of the descendants of the original 
grantees, but the family having ramified into various branches, they 
agreed to divide the estate amongst them and the portion called the 
Lai Bagh fell to the lot of Dadabhai and Mancherji Pestonji, who 
from that period had its exclusive possession, and who resided there 
with their families. In November 1850, these gentlemen mortgaged 
the Lai Bagh estate for Rs. 60,000/- to secure the repayment thereof 
and interest thereon and gave the mortgagee a power of sale in 
case of non-payment. Subsequently in the same year, i. e. 3011 » 
December, 1850 they stopped payment and became insolvent and 
conveyed the estate and effects including the equity of redemption 
in trust to the lessors of the plaintiffs for the benefit of their creditors. 
The trustees brought a suit for ejectment to recover the said Lai 
Bagh estate belonging to Messrs. Dadabhai and Mimcherji Pestonji. 
This action was defended by the son of Dadabhai Pestonji who 
claimed and contended that the estate was inalienable, being a grant 
from the Government for services performed and that his father 
Dadabhai had under the circumstances no right to grant any more 
than a life interest in the property. The main question for the 
decision of the court was, whether the Lai Bagh estate which 
formed part of the original grant was alienable or not. The matter 
came up for decision before Sir Erskine Perry C. J. who held that 
the effect of the documents under whicli the grant was made was to 
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give the grantees a complete grant of the estate in fee of the lands 
so granted and did not render the estate inalienable as contended 
by the defendant. The result of the learned judge’s decision thus 
appears to be to put the estate given by the Government under the 
said grant on a footing of equality with an ordinary freehold estate. 
Dealing with tlie question at issue the learned judge after setting 
out the facts observed at p. 533 of the report : '' The argument 
which is set up on behalf of the inalienability of this property is 
two-fold (1) it is said that when the Crown grants lands in tail with 
reversion to itself for services performed, the reversion cannot be 
barred, as it can in any other case, so as to exclude the Crown's 
right. (2) By a regulation of the Bombay Government, XII of 1827, 
ch. 9, lands granted in Jaghir may be resumed at the pleasure of 
Government. On the analogy of these two rules it is contended 
that the grant of the Lai Bagh estate must be considered not as a 
grant in fee, but a grant for the benefit of this family only, and 
therefore inalienable. 

But the answer to these arguments is obvious. The grant in 
question does not create an estate tail, and the reversion is not 
reserved to the Crown ; any inferences therefore deducible from the 
technical rules relating to English conveyancing, or to the rights of 
the prerogative, are inapplicable. Although English law has been 
introduced into this land to the supcrcession of the Portuguese 
feudal law, which appears to have prevailed at the period of the 
cession ( and it may not be veiy easy to define the exact judicial 
mode by which the change was effected, ) the forms of English 
conveyancing have never been in use, and the oldest practitioners 
have never heard of a fine or recovery. Land therefore passes 
from hand to hand with all the simplicity of a transaction not 
fettered by forms ; and all that we sec in Courts of justice on such 
occasions is a simple writing, not under seal, expressive of the 
intention of the parties. It is the duty of the Court to put a 
construction upon such instruments when brought before it ; and in 
the present case, on looking to what the Court of Directors call the 
grant by the Bombay Goveniment, and to their own confirmation of 
it, I feel no doubt that the effect of those documents was to give the 
grantees a complete estate in fee of the lands so granted"' 

In connection with the grant of 1783 just discussed, another 
case vi^. Doe Dem Hotvard v. Festonji Mancckji reported in Perry's 

Oriental Cases at p. 535 and decided a month earlier 

Yardley J. though it does not tlirow any fresh light 
on the nature and tenure of the grant will be found interesting. 
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i"his was also an action of ejectment brought by the same trustees 
of the said two Pestonji brothers against Pestonji Manockji the 
defendant as representative of the Parsi community. The Pestonjis 
were, prior to 1834, as we have seen, jointly possessed of the large 
freehold estate, called tlie “Lai Baug,'* on part of which they 
erected their dwelling house, where in or about 1824 they erected a 
Fire Temple in a part of the garden at the back. The building of 
the temple with the outhouses and appurtenances covering about 
2,387 square yards of ground was duly consecrated and the sacred 
fire placed according to the rites and ceremonies enjoined by the 
Zoroastrian religion and was set apart as a place of charity in or 
about August, 1834 in the presence of the leading members of the 
Parsi Punchayat and of the community assembled within the 
precincts of the temple. In the presence of the public assembly the 
Pestonjis caused a document to be read and promulgated and 
declared that they had built the temple and placed the sacred fire in 
the sacred memory and commemoration of their deceased father, 
but that the fire temple and the priests officiating therein should 
always be subject to the authority of themselves and their heirs and 
that all the members of the Zoroastrian community were to be at 
liberty to have their religious ceremonies performed in the temple 
without any objection on their part. On these facts the question 
for the decision of the Court was whether the defendant on behalf 
of the Parsi community was entitled to the said temple and the 
ground on which it stood and to exclude the lessors of the plaintiffs 
from the same. It was contended for the plaintiffs that as the 
Pestonjis had retained the property of the temple in themselves, the 
instrument under which the defendant claimed, amounted at the 
utmost to a license by Dadabhai Pestonji to attend the temple, as 
tliere was nothing to prevent him from changing his mind the next 
day and using the temple for some other purpose. On the other 
hand it was contended for the defendant that the instrument 
operated as a grant of the temple to tlie Parsi community or that at 
all events it amounted to a dedication to them for the purpose of 
performing their religious rights and that it was tlie universal custom 
among the Parsis that a temple devoted to religious purposes could 
not be used in any other manner. 

It was held by Perry C. J. and Yardley J. that the Pestonjis. by 
adopting the course they did, had performed no act and incurred 
no obligation by which they had denuded themelves of the full right 
of ownership to the temple and to the land on which it stood. On the 
contrary they had intended to retain the property in the temple in 
themselves and their heirs forever and had not even bound themselves 
to maintain and repair the temple and the instrument could not be 
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construed to contain a grant of the temple to the Parsi community, 
even though they intended, no doubt, that the temple should never 
be used for any purpose other than the religious ceremonies common 
to tlie Parsi community for which the temple was dedicated, for the 
mere fact of dedication to a particular use only implied that the 
ownership remained with the grantor. The learned judge further 
held that as the Pestonjis had become insolvent, the right of owner- 
ship passed as a matter of course to their assignees or trustees. 
Yardley J. agreed witli the Chief Justice and held that the Pestonjis 
had no intention to make a grant of any portion of their land away 
from themselves or their heirs either to tlie Parsi Community 
generally or to any one or more persons in trust for them as tlie 
instrument contained no words of grant or conveyance, no person 
being named or even described as grantees to say nothing of the 
large reservations to themselves and their heirs. The learned 
judge therefore held that the true legal effect of the instrument as 
to the right of all Parsis to use tlie temple was at the utmost that of 
a mere license revocable at tlie pleasure of the grantors the Pestonjis 
and tliat no estate or interest in the temple passed out of the 
Pestonjis or to any one else whomsoever and that therefore, as the 
ground on which the temple stood was part of the Lalbagh estate, it 
passed witli the rest of it to the lessors of the plaintiffs. 

In March 1920 on a reference from the Collector of Bombay, 
tlie Government passed orders autliorising the Collector to levy 
assessment on all lands under this grant (viz., the grant of 1783) 
which had passed out of the possession of the Wadia family on 
alienation by sale and several notices in consequence were issued by 
the Collector of Bombay. Several holders protested against the 
proposed levy of assessment and tlie Morarji Goculdas Spinning and 
M r ii/L Weaving Co. Ltd. filed a suit against the Collector 
SiintUng&'weav- of Bombay being suit No. 1 of 1921. The Advocate 
tL ^CoUwlor 'of consulted stated that in his opinion 

Bombay. ^ the grant of the land comprised in the document of 
the 29th December 1783 was an out and out grant 
and that Government were not entitled to assess the lands. Govern- 
ment agreeing with the view of the Advocate General cancelled the 
defence of the suit which was by consent allowed to be withdrawn. 
The notices of assessment against tlie other holders were also with- 
drawn. Vaidya’s Land Revenue Code (1931) 2nd Edition pp. 
107-108. 

(2) The Second Grant 

The second grant was made in the year 1821. On tlie 12th Sept. 
1821, the Government of Bombay was pleased to comply with an 
application from the late Jamsetji Bomanji Wadia who was a master 
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buUder in tlie Dockyard and who died on or about Slst of August 
1821, for cultivated lands yielding an annual rent of Rs. 6000/-. The 
grant was made to him to testify to the Company’s approbation of his 
eminent and faithful services in that capacity, and was intended to 
be made by transferring to tlie heirs of Jamshedji the revenue 
accruing from and payable to the Government for and on account 
of certain lands situate in tlie Island of Bombay and Salsette under a 
formal agreement tliat tlie tlien prevailing assessment should not be 
increased and securing to the Curumbees the right of cultivation and 
all otlier privileges and with the stipulation that in the event of the 
usual assessment being increased or any other modification introduced 
in the then existing system by the Government, the same should have 
operation within the villages to be granted. 

In January 1822 tlie Government authorised the Collector to 
put Nowroji Jamshedji in possession of tlie batty grounds situated in 
the villages of Parel. Naigaum-Sion and in the Casabay (Kasba) of 
Maliim yielding an annual revenue of Rs. 2000/-. On the 2nd 
February 1822 Nowroji signed a declaration agreeing to adhere to 
the engagements particularised in the orders of Government dated 
12th September 1821 and in October 1827 a formal deed of Gift or 
Sanad was made between the Government and Nowroji Jamshedji, 
Muncherji Jamsliedji and Dossabhoy Jamshedji, the sole heirs of the 
Jamshedji Bomanji Wadia, whereby they were authorised to collect 
and receive revenue as and when tlie same may become due and 
payable and to enjoy the same as and for their own sole and absolute 
property. A copy of this deed which was executed by the parties 
on 29th May 1828 is given in the Schedule A attached hereto. The 
Government was also pleased to grant lands to the family of the 
late Jamshedji Bomanji on the island of Salsette yielding an annual 
rent of Rs. 4000/-. 

The lands at Sion in Bombay became intermixed with Govern- 
ment land and it was thus made difficult to collect the revenue. 
Nowroji therefore made a petition to the Government in 1854 
praying that he may be allowed to exchange the produce of the land 
at Sion with the above villages in Salsette viz., that he may be 
allowed to retain the sum of Rs. 711, the surplus revenue of the two 
villages of lUaparla (now Villeparle) and Jhoo (now Juhu) in return 
for which tlxe Government may be pleased to retain the revenue of 
the land at Sion and also pleaded for a reduction in the amount of 
the annual subsidy paid by them to the Government. At the recom- 
mendation of the Collector, the Government was pleased to comply 
with Nowroji’s request for the exchange taking the exchangeable 
value of his land at Sion to be Rs. 511/- per annum on condition that 
the difference between this sum and the Khoti rental paid by him 
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should be made good to the Collector of Thana. The terms were 
accepted by Nowroji and a formal deed of exchange was drawn up 
and executed by the parties in 1855. The Sion Inam lands thus 
reverted to Government and have since been held by the tenants on 
the Toka tenure.* 

In August 1879 Government sanctioned an increase of assess- 
ment for Toka lands and in July 1882 notices were given to the 
Cursetji N. Toka holders under the Government of the increase 
Wadia, y. E. D. jn the assessment. The Inamdars were also advised 
Sassoon o. assess the lands granted to their predecessors by 

the Indenture of 29th May 1828 on a revised scale on the strength of 
the power alleged to have been reserved to them under the said deed. 
One Cursetjee Nowrojee Wadia, one of the Inamdars who wzis the 
owner of a large piece of land containing about 39,187 sq. yards 
at Chinchpokli claimed to be entitled to increase the Toka rent or 
assessment at one pie per square yard payable in respect of the said 
land which was occupied by Messrs. E. D. Sassoon and Co. who 
according to him were liable to pay to him rent therefor at such 
increased rate viz., the sum of Rs. 204-1-3 per annum from the 
year 1886-87 on the strength of the said Government orders. 
Messrs. E. D. Sassoon & Co., however, refused to pay the increased 
assessment in spite of demand and hence C. N. Wadia brought a suit 
in the High Court being suit No. 439 of 1889 against Messrs. E. D. 
Sassoon and Co. for a declaration that he was entitled to increase 
the assessment as he was seeking to do. It may be stated here that 
similar notices were given by other Inamdars to their tenants who 
also refused to pay the assessment at the increased rate as de- 
manded. The suit between Wadia and the Sasoons was thus a test 
suit. 

It was contended on behalf of the plaintiff that he was in the 
shoes of the Government and that he was entitled to receive what 
Government did or would do and that he was entitled to have the 
benefit or was bound to bear the burden of the change in the assess- 
ment which enabled Government to enhance the rent. It was 
argued for the defendants that though the Government might have 
the right to increase the assessment or take it themselves, the plain- 
tiff had not the right either to increase or take it, as he was 
precluded from doing so by virtue of the provisions of the Deed 
dated the 29th May 1828 and that tlierefore he was not entitled to 
have the declaration and reliefs claimed by him in the suit. 

Parsons J. who heard the suit held that the plaintiff was entitled 
to increase the Toka rent and assessment payable in respect of the 

• Of. The Gaeetteer of Bombay City & Island, (1909) edition, VoL II, pp. 375-378. 
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land occupied by him in the suit. His Lordship thus confirmed the 
ri^ht of the Inamdar to charge the assessment on a revised scale 
and increase the same. His Lordship delivered the following ( un- 
reported ) judgment The Deed in question conveys to the 
plaintiffs all and every the rents and produce, sums and sum of 
money now due and of right payable or which shall or may at any time 
or times hereafter be or become due and payable as for or in respect 
of revenues collected or arising on and from the several pieces or 

parcels of ground It is thus not a grant of the soil, but is a 

grant of the revenues, in other words, a grant of the Government 
renenue. It is not a grant of merely the revenues set out in the 
schedule, then that would have been so stated. But it grants all the 
revenue that shall or may at any time or times hereafter 
become due or payable. The amount in the schedule is only an 
approximation, a statement what might on an average be expected 
to be realised. We find indeed, that constant changes have been 
made in this. The value, of course, would vary as the prices of 
grain varied and be more or less each year, but even the payment 
of kind have for years past ceased and been converted into a money 
payment. The clause that the grantee should not have the power 
of himself to enhance the amount payable appears to be insisted on 
by Government for the protection of the cultivators. It thought 
perhaps that under the wide grant of the revenues, a power to 
enhance the rent might be assumed by the grantee. In order to 
guard against that and protect the rights ex ntajore cautde, an 
express prohibition was made viz., that the grantee was not to 
enhance the rent, but was only to take the revenues that were then 
legally leviable. At the same time, however, it was expressly pro- 
vided “ that in tlie event of the land assessment being at any future 
time increased by Government or any other modification being 
introduced into the then existing land revenue system of the Island 
of Bombay, such alteration shall extend to and have operation in 
the said lands in the same manner and as fully in all respects as if 
these presents had never been made and granted.” The meaning 
of this is, in my opinion, not as argued for by the defendants, that 
it is a modification as such of the grant to be at an end or that the 
Government were to take the increased assessment, but that the 
grantee was to be subject to the modification. If the revenue was 
increased, he would gain, if decreased he would lose. In that 
respect the presents were to be as if they had never been made. 
There was clearly no intention on the part of Government to create 
a higher favoured class of ryots enjoying these lands on payment 
of a fixed rent far below that paid by other ryots. On the contrary, 
^he intention clearly was that the ryots of this land should pay for 
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the soil the same (rent) as the ryots of other similar Government 
land. The one was to be as much subject to modification of the 
revenue system as the other. The argument that the Government 
only was to take the increased revenue is opposed to the very plain 
terms pf the grant of the revenues themselves and it is impossible 
to suppose that had such been the intention, it would not have been 
expressly so stated. A reference to the Collector as to what is tlie 
revised assessment on the lands in question under the rules now 
in force, as to the assessment of Toka lands such as those in suit is 
not necessary, since it is admitted that Government have increased 
the assessment of such lands and fixed it universally at one pie per 
square yard on all such Government lands in the village of Parel. 
This is an increase of assessment by Government and a modification in 
the land revenue system of which the plaintiff can take advantage.” 

His Lordship therefore held as already stated before that the 
plaintiff was entitled to increase the rent or the assessment of the 
lands held by the defendants and that he was entitled to the decla- 
ration and reliefs claimed in the suit. From this decision there was 
an appeal being No. 629 of 1890 wherein it was contended that the 
plaintiff was not entitled to increase the rent payable by the defen- 
dants in respect of the lands occupied by them and that the defen- 
dants were not liable to pay the increased rent. The Court of 
Appeal consisting of Sargent C. J. and Bayley J. gave liberty to the 
plaintiffs to amend the pleadings and the proceedings by making the 
Secretary of State for India a party defendant to the suit and 
ordered a retrial of the suit. 

The plaintiffs solicitors thereupon requested the Collector to 
obtain a declaration that the grantees were entitled to increase the 
rent. The Advocate-General advised the Collector to grant no such 
order until it was decided in the suit that the Inamdars were so 
entitled. He thought that the terms of the document were so 
obscure that it was possible on one construction to argue that under 
the terms, any enhancement should go to Government and not to 
the over-holder. 

The Collector Mr. (afterwards Sir James) Campbell, in a letter 
of April 1891, observed as follows: — "The present grantee seems 
to me to occupy the position of an Inamdar. The received rdation 
between an Inamdar and Government is, I believe, that Government 
make over to the Inamdar their share and interest in the 
■revenue of the land. When under a revised settlement the 
Government rates in Government lands are enhanced, the usual 
position is that the Inamdars of neighbouring and similar land 
are entitled to enjoy a similar enhancement of rents from their 
tenants. Government claiming no share in the Inamdar’s additional 
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receipts. Though under ordinary circumstances the enhancement 
would pass to the Inamdar or grantee, I agree with the Advocate- 
General that in the present case it is at least open to question whe- 
tlier it was not the intention of Government in 1828 to limit the 
grantees’ interest to the (then) existing rents estimated in the deed 
at Rs. 2,000 and to reserve to themselves the right to any enhance- 
ment on the lands in question which a revision of settlement might 
realise.” Vaidya’s Land Revenue Code (1931) 2nd Edition p. 110. 

The Collector agreeing with the Advocate General suggested 
that Government should accept the position of parties to the suit 
and instruct their law officers to press the Government claim to the 
increase recoverable under the revised settlement rates. Govern- 
ment concurred in the view taken by the Collector and passed a 
resolution on the 21st April 1891 to that effect. But before the 
Secretary of State was made a party to the legal proceedings in tlie 
High Court, the suit between the Wadias and the Sassoons was com- 
promised by mutual agreement and the points at issue remained 
judicially undecided. 

On the 26th June 1895 the executors of Mr. Cursetjee Nowro- 
jee Wadia made a petition to Government requesting consideration 
of the following points : — “(l) That the terms of the grant were quite 
explicit and gave the grantees authority to charge assessment from 
time to time on the same scale as might be fixed by Government for 
similar lands (2) that some time after the grant was made. Govern- 
ment having reduced the rate of assessment on their toka lands, the 
Inamdars were obliged to do the same as regards their ovm lands 
(3) that the tenants of the land were all entered not in the Collec- 
tor’s books but in their own (4) that in the villages in the Thana 
District of which grants were made in a similar way, they raised the 
assessment and were receiving it from the tenants without any ob 
jection (5) that Government in reassessing their own lands excluded 
the land covered by the Indenture, and (6) that it was clear from 
the grant that it was never the intention of Government to create a 
favoured class of ryots enjoying their lands on the payment of a 
fixed rent far below that paid by other ryots.” 

To this petition Government sent the following reply : — “ Gov- 
ernment, without foregoing any claim the public exchequer may 
have to the amoimt by which the assessment may be enhanced, have 
no present intention of recovering that amount on their own account 
or of interfering with the recovery of it by the petitioners.” A 
further reference was made by the Collector to Government regard- 
ing their claim over the Inam lands under acquisition for the City 
Improvement Trust. Government in April, 1909 directed that no 
claim on the part of Government should be made in respect of land 
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held as Inam by the Lowji family under the grants of 1783 aAd 
1828.* 

In connection with the second grant just described, we might 
as well refer to the case of Jamshedji Ardeshir Wadia v. The 
Secretary oj State for India [ ( 1926 ) 28 Bom. L. R. 25 ] . On 
Appeal to the Privy Council, Bomanji J. Wadia v. Secretary of State 
for India (1929) 31 Bom. L. R. 256 ^929) 53 Bom. 230 which was a 
case of a somewhat similar grant to the Wadia family of certain 
villages in Juhu and Ville Parle in the year 1848. 

In this case the facts were as follows. In the year 1817 the 
East India Company granted a pension of Rs. 200/- per month with 
a suitable grant of cultivated land in Salsette to their master 
builder Jamshedji Wadia on his retirement from service. Mr. 
Jamshedji B. Wadia died on or about 31st August 1821. Prior to 
his death he had made an application to the Government for a 
grant of cultivated land yielding an annual rent of Rs. 6,000/- and 
the Government of Bombay were pleased to comply with the said 
application in October of the said year whereby the grant was 
made to him to testify to the Company's approbation of his eminent 
and faithful services in that capacity, of lands yielding an annual 
revenue of Rs. 6,000/-. Rs. 2,000/- of that grant to be assigned 
from lands in Bombay and the additional sum of Rs. 4,000/- to be 
allowed by a deduction from the revenue payable by one Hormusji 
Bomanji as a land-holder of Salsette without affecting the term on 
which he held the lands. The above arrangement received the 
approval of the Court of Directors on 6th October 1822. 

On 31st March 1841, the revenue payable by Hormusjee 
Bomanjee to Government was redeemed. The grantee thereupon 
applied to Government for a grant of other lands in Salsette the 
revenue of which might be Rs. 4,000/- a year. The villages of Juhu 
and Ville Parle were found suitable to be made over to the 
grantee. The revenues of the villages as calcuated on the Jama- 
bandhi of 1842-43 were found to be Rs. 4679-1-8 to which was 
added the sum of Rs. 20-14-3 the revenue of brab trees. Thus out 
of the total amount of Rs. 4700/- the grantee was allowed to retain 
Rs. 4000/- as the amount of his Inam and he had to pay the balance 
of Rs. 700/- every year to Government. It was then pointed out 
to the grantee that he could have no claim to anything not express- 
ly conveyed to him and that all ground required for roads or other 
public purposes should be given up on the usual terms. A formal 
grant was issued by the Government on 9th February 1848 which 

*C/. The Gazetteer of Bombay City and Island (1909) Edition. Vol II, pp. 380, 381. 
The wording of the third Inam Grant of 1885 was, as we shall presently see, very 
clear and no orders on this point were applied for. 
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rwited that the grantee Nowroji Jamsetji Wadia made an application 
to Government for the grant of villages in Salsette the revenue of 
which would be Rs. 4000/- and that the villages of Juhu and Ville 
Parle might be assigned to him and his heirs in perpetuity from the 
year 1847-48 which request was granted by tlie Government. The 
deed then gave a long and minute description of the villages and 
the various lands from which the revenue was levied calculated 
partly on the lands and partly on the produce of brab trees tapped 
for toddy and also a detailed statement of the revenue paid by the 
sutidars (occupant owners) amounting to Rs. 4679/. From this 
amount, the amount of the applicants Inam of Rs. 4000/- was 
deducted, leaving a deficit payable of Rs. 679/-. The said deed 
contained inter alia the following provisions. — 

3. You are to pay the above sum into the Collector’s Trea- 
sury, into that of the District, or the General Treasury at Bombay, 
on or before the 1st April on each year, on failure of which payment 
you will be proceeded against agreeable to the regulations. 

4. In the event of the sweet and salt waste land stated in 
the 1st clause of this lease being cultivated, it will be made liable 
to tlie usual rates of taxation allowing you at least ten years 
exemption for tlie arable and twenty years for not arable waste, 
commencing from the year you would undertake to bring it under 
tillage, and of wliich you are to give previous notice to the 
Collector. 

5. Should any of the swampy ground now covered by the sea 
at spring tides become available for cultivation or the construction 
of salt-pans by tlie operation of natural causes, or by embank- 
ments which you may erect, it will be liable to the payment of such 
amount of revenue as may hereafter be fixed. 

11. You are not to alter the present mode of assessment nor 
to introduce any new tax but to collect your rents from the ryots 
according to tlie commutation rates as they may be fixed from time 
to time for the Island of Salsette. You are not to fix your instal- 
ments earlier than those fixed for the Government Villages, tliough 
you may postpone them to a later period should you wish it. 

12. In the event of tlie land assessment being increased or 
any other modification introduced in the existing revenue system 
of the Island of Salsette by the authority of the Government, the 
same shall have operation within the villages hereby granted 
to you. 

13. You are to bring to the notice of Government any instance 
in which any land &c. in your villages belonging to Government may 
have been fraudulently concealed or enjoyed without payment of 
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revenue, when the necessary steps will be taken to assess them but 
you have no power to do so. 

16. In the event of any quantity of ground being required by 
Government for roads or other public purposes, it should be given 
up by you on the usual terms of the mere remission of the assess- 
ment if the land in question be cultivated. 

20. It is clearly to be understood that this deed confers 
no right which Government does not now possess and only such 
portion of the rights of Government as may be herein specifically 
granted is hereby granted to you. 

21. In the event of the failure of heirs the villages now assign- 
ed to you are to revert to Government. 

The grantee went into possession of the villages and continued 
to make the stipulated payment to Government. 

In 1873 Government appointed one Col. Francis to take steps 
for the revision of the assessment of the two villages with a view to 
recover surplus revenues, after deduction of Es. 4000/- per annum 
payable to the grantee. The revision survey settlement was in- 
troduced in 1886, with the consent of the grantee. It brought an 
additional amount of revenue. The Government made over tlie 
surplus revenue to the grantee. In 1896 the Chikhli or waste lands 
in the villages, which had since the date of the grant been brought 
under cultivation, were attempted to be assessed but the Government 
gave up the attempt. It appears that whenever land in the villages 
was acquired under the Land Acquisition Act, compensation was 
paid to the grantee as if he was the proprietor. 

In November 1916, the Government commenced survey of 
building plots in Ville Parle with a view to levy non-agricultural 
assessment and to appropriate it to themselves and imposed on lands 
in one of the villages non-agricultural assessments under the Bombay 
Land Revenue Code, 1879, section 48, sub-section 2, and rules made 
in 1907 under section 214 of that Act. It was common ground that 
the village was an " alienated village ” as defined in sec. 3 of the 
Code. 

The protests of tlie descendants of the grantees made to the 
Salsette Development officer, the Collector and lastly to the Commis- 
sioner having failed, the grantees eventually in February 1918 filed a 
suit to have it declared that unjier the grant they as owners were en- 
titled to levy non-agricultural assessment in the village of Wle Parle 
and to appropriate it to tliemselves. They also filed a separate suit 
for a declaration tliat in any event the lands in their actual possession 
and enjoyment were not liable to the assessment. A good deal of 
correspondence took place between the parties before the grant was 
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made in 1848. Subsequent to the grant the Government had adopted 
certain lines of conduct in dealing with the grantee with reference 
to lands in the village. The plaintiff relied on both these 
pieces of evidence to construe tlie terms of tlie grant. The 
District Judge held that the grant of 1848 was neither an absolute 
grant of the soil nor a mere assignment of the revenue but 
that it was merely an assignment of Rs. 4000/- out of the revenues of 
tlie village, that the liability of the grantee was not restricted to an 
annual payment of Rs. 700/- but could be increased in the event of 
increase in the revised assessment, that the plaintiffs- were not 
entitled to levy non-agricultural assessment, but that the Government 
were so entitled and tliat the lands in the actual possession and 
enjoyment of the plaintiffs were exempt from non-agricultural assess- 
ment. On appeal Sir Norman Macleod C. J. and Madgavkar J. came 
to the same conclusion, though by a different process of reasoning 
and held tliat the Government intended by the grant to provide the 
grantee with an annual income of Rs. 4000/- reserving to themselves 
all otlier rights, that the Government had therefore the right to levy 
non-agricultural assessment on maltep or warkas land that had passed 
out of the possession and enjoyment of tlie grantee under the deed of 
1848, that the maltep or warkas lands in the actual occupation and 
enjoyment of tlie grantee were exempt from non-agricultural assess- 
ment by Government. 

From this decision, Wadia appealed to the Privy Council. 

The main question on the appeal was as to the construction 
and effect of the deed of grant dated 9th February 1848 by the East 
India Company in favour of Nowroji Jarasetji, the predecessor-in- 
title of the appellant. It was held on the construction of the 
deed that tlie effect of the deed was that it was a grant of the 
villages subject to the conditions attached and not merely an assig- 
ment of Rs. 4000/- per annum out of the revenues of the villages. 
It was also held that condition 20 of the deed did not apply as the 
Act of 1879 by s. 48 did not provide for an additional assessment, 
but only for an altered assessment to be imposed according to rules 
and once tlie building assessment was imposed, the old agricultural 
assessment would go for ever and thus the non-agricultural building 
assessments were merely in substitution of the former assessments 
and the appellants were entitled to be credited with tlie amount 
assessed upon the land occupied by tlie sutidars, as it was not 
practicable to fix the applicant’s sliare in the proportionate manner 
referred to in r. 5 of tlie revenue rules of 1907. 

(3) The 'Third Grant. 

The tliird grant was made in 1885 to Khan Bahadur Jamshedji 
Dhanjibhoy Wadia in consideration of the exceptional service 
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rendered by him during his long official career extending over a 
period of more than forty years in his Majesty’s Dockyard. 
Mr. Wadia had taken an active part in the arrangements for fitting 
out the expedition for Persia, Abysinia, Malta, Afghanistan and 
Egypt and had well-maintained the ancestral reputation of his 
family. 

His request which was for plots of lands then valued at 
Rs. 55100/- was considered out of all proportion to the services 
rendered and the Local Government was only prepared to move 
the Government of India to sanction the grant of land valued at 
Rs. 10000/- to 12000/-. Mr. Wadia was asked to select in consultation 
with the Q>llector of Bombay such pieces of Government waste land 
as were available. Three plots of land, two at Dharavi and one at 
Sion containing an aggregate area of 307 and not 337 ( as stated 
by Vaidya in his book on the Bombay City and Land Revenue Act 
(1931) 2nd Edition at p. 109 ) acres or 1485,880 sq. yds. were 
selected. The sanction of the Government of India was applied for 
and obtained on the 17th June 1885. The grant was made rent-free 
in perpetuity subject to the payment of all taxes etc., chargeable and 
the condition that he should not interfere in any way with the 
supply of water to the salt pans in the neighbourhood of the Sion 
land and should not interrupt the free passage of the storm water 
through one of his plots at Dharavi. The deed was executed on 
the 19th December, 1885. Copy of the deed is given in the schedule 
B attached hereto. Cf. The Gazetteer of Bombay City & Island, 
(1909) Ed., Vol. II, pp. 378-379. 

Summary. 

To sum up the law on the subject of the Inami lands in the City 
and Island of Bombay, the first grant made to the Wadia Lowji family 
in the year 1783 is, as we have seen, an absolute grant of the land 
together with the revenues and all other rights and privileges 
attached to the ownership of a freehold estate. The Instrument of 
Grant granted to the grantees, to use tlie words of Perry C. J. “ a 
complete estate in fee of the lands so granted” with full and 
absolute power of alienation and transfer by sale, mortgage, gift, 
exchange, lease or otherwise of the lands so granted subject to the 
usual restrictions and limitations imposed by the ordinary law of tlie 
land, statutory or personal, local or special. The grant being 
absolute, even the Government have no power to levy any assessment 
much less to increase the same. The third grant made to the 
Wadia Family in the year 1885 by the Indenture of 19th December 
1885 is also an absolute grant of the land, rent free in perpetuity 
but subject as usual only to the payment of all taxes, rates, assess- 
ments, duties and charges payable in respect thereof, and the 
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nature of the estate given to the grantee, viz. the Wadia family is 
freehold with the usual incidents attached to a freehold estate. 

The second grant made to the Lowj’i family in the year 1828 ip, 
however, not a grant of tlie soil, but only a grant of the revenues 
as held by Parsons J. in High Court suit No. 439 of 1889, C. N. Wadia 
V. E. D. Sassoon & Co. a view which also appears to be supported 
by the decision of their Lordships of tlie Privy Council in the case of 
BomanjiJ. Wadia v. The Secretary of State (1929) 31 Bom. L. R. 
256 = (1929) 53 Bom. where on the construction of the Deed dated 
the 9th February 1848, their Lordships held that so far as the lands 
occupied by the ryots or sutidars were concerned, the grant was in 
effect a grant of the revenue payable by them. It is, however, some- 
what difficult to understand the exact nature of the tenure of the 
grantee imder the said grant of 1828. It would appear as if tlie 
grantee is not the beneficial owner of the soil, but that he has only 
been given the power to collect the revenue arising therefrom, k 
would also appear that the Government would perhaps be entitled 
to revise and enhance the assessment and that when the assessment 
is enhanced, on such revision, the Inamdars of the neighbouring and 
similar lands would also be entitled to enforce a similar enhancement 
of rent from their tenants the Government claiming no share in iho 
Inamdar’s additional receipts. Though tlie Government at first 
contested this position, they now seem to have declared that they 
would not recover the amount of the enhanced assessment either on 
their own account or interfere witli the recovery of it by the 
Inamdars. The Government have also declared that no claim would 
be made on their part for the enhancement of the assessment in 
respect of the lands held as Inams by the Lowji family under the 
grants of 1783 and 1828. 

RAMfNKLAL R. Mor>y, 
Attorney-at-L.'vw 
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Schedule A. 

Deed Gift dated 29th May 1828. 

This Indenture made the 29th day of May in the year of our Lord 
1828 between the Honourable the United Company of Merchants of 
England trading to the East Indies of the one part and Nowrojce 
Jamsetjee, Muncherjee Jamsetjee and Dossabhoy Jamsetjee of 
Bombay, Parsee Inliabitants, sole heirs and representatives of 
Jamsetjee Bomanjee, late of Bombay, Parsi Inhabitant and master 
Builder in the Dockyard of the said United Company at Bombay 
deceased of the other part. Whereas the said United Company in the 
lifetime of the said Jamsetjee Bomanjee being desirous to testify 
their approbation of his long eminent and faithful services as Master 
Builder as aforesaid resolved to grant to him and his heirs certain 
revenues accruing from and payable to the said United Company 
for and on account of certain lands situate in the island of Bombay 
and Salsette and whereas the said Jamsetjee Bomanjee departed this 
life on or about the 31st day of August in the year of Christ 1821 
and before the said resolution could be carried into effect and 
whereas the said Nowrojce Jamsetjee, Muncherjee Jamsetjee and 
Dossabhoy Jamsetjee as the heirs and representatives of the said 
Jamshedjee Bomanjee were afterwards that is to say on or about the 
29th day of January in the year of Christ 1822 in pursuance of the 
said resolution put into possession of such revenues and have ever 
since continued to receive and enjoy the same but no deed in respect 
of the grant of that part thereof situate on tlie island of Bombay has 
yet been executed and Whereas in order more fully to enable the 
said Nowrojee Jamsetjee, Muncherjee Jamsetjee and Dossabhoy 
Jamsetjee and their respective heirs as heirs and representatives as 
aforesaid to collect and receive such revenues from time to time 
and at all times hereafter as and when the same shall become due 
and payable and to enjoy the same as and for their own sole and 
absolute property the said United Company have agreed to execute 
these presents. Now this Indenture witnesseth that in consideration 
of the premises and also of the sum of ten rupees of lawful money 
of Bombay to the said United Company in hand paid by the said 
Nowrojee Jamsetjee, Muncherjee Jamsetjee and Dossabhoy Jamsetjee 
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at or immediately before the sealing and delivery of these presents 
the receipt of which is hereby acknowledged the said United 
Company have given granted, bargained, sold, aliened, transferred 
and assigned and by these presents do give grant, bargain, sell, alien 
transfer and assign unto the said Nowrojee Jamsetjee, Muncherjee 
Jamsetjee and Dossabhoy Jamsetjee their heirs executors and 
administrators all and every the rents and produce sums and sum of 
money now due and of right payable or which shall or may at any 
time or times hereafter be or become due and payable as for or in 
respect of revenues collected or arising on and from the several 
pieces or parcels of ground and according to the statement next 
hereinbefore set forth being a statement of moorahs of batty calcu- 
lated according to an average of 20 years preceding the year 1822 
and amounting in -'alue including foras to two thousand rupees 
yearly as appears by the Collector’s statement in that behalf 
bearing date the 22nd day of January in the year of Christ 1822 
that is to say : — 
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Villages. 
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To have and to hold receive take and enjoy the said rents and 
produce sums and sum of money unto the said Nowrojee Jamsetjee, 
Muncherjee Jamsetjee and Dossabhoy Jamsetjee their heirs execu- 
tors and administrators henceforth for ever as fully effctually to all 
intents and purposes and with all such powers remedies and means 
whatsoever as the said United Company have or ever had or could 
or might have had taken received and enjoyed the same in case 
these presents had not been made and the said United Company for 
themselves and their successors do hereby covenant and agree to 
and with the said Nowrojee Jamsetjee, Muncherjee Jamsetjee and 
Dossabhoy Jamsetjee their heirs, executors and administrators in 
manner following that is to say that for and notwithstanding any 
act deed matter or thing by the said United Company made done or 
committed to the contrary they the said United Company have in 
themselves good right full power and lawful and absolute authority to 
grant convey and assure tlie said revenues of the said villages or pieces 
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Of parcels of ground hereinbefore pacticularly mentioned or des- 
cribed unto and to the use of the said Nowrojee Jamsetjee, Muncherjee 
Jamsetjee and Dossabhoy Jamsetjee their heirs executors and adminis- 
trators in manner and form as aforesaid and according to the true 
intent and meaning of tliese presents and further that for and notwith- 
standing any such acts matters or thing as aforesaid they tlie said 
Nowrojee Jamsetjee, Muncherjee Jamsetjee and Dossabhoy Jamsetjee 
heir executors and administrators shall and lawfully may trom 
time to time and at all times hereafter peaceably and quietly have 
hold receive and take the said revenues hereby granted and assign- 
ed or intended so to be to and for their own benefit subject n^ vei- 
theless to the several provisions and dcct'/ations hereinafter parti- 
cularly mentioned and moreover that tht-> the said United ♦'T'ropany 
and their successors and all and every person or persons lawfully 
claiming or who shall or may claim any estate right title or interest 
unto or out of the said several villages pieces or parcels of 
ground before mentioned or any of ttiem or any part or parrel 
thereof by from or under or in trust for them any or either of 
them shall and will from time to time and at all times at and upon 
the reasonable request and at the proper costs and charges of the 
said Nowrojee Jamsetjee, Mancherjee Jamsetjee and Dossabhoy 
Jamsetjee their heirs executors and administrators make do acknow- 
ledge execute perform and perfect and furnish and cause and 
procure to be made done acknowledged executed performed 
perfected and furnished all and every such further and other 
lawful and reasonable act and deeds and conveyances and releases and 
assurances in the law whatsoever for the further better and more 
perfect and absolute conveying granting and assuring the said pre- 
mises before mentioned and by these presents granted or intended 
so to be unto and for the use and behalf of the said Nowrojee 
Jamsetjee, Muncherjee Jamsetjee and Dossabhoy Jamsetjee their heirs 
executors or administrators or their or either or any counsel learned 
in the law shall reasonably be advised or required provided always and 
this Indenture further witnesseth and It is hereby expres^y provided 
and declared that it shall not be in the power of the said Nowrojee 
Jamsetjee Munchetji Jamsetji and Do^bhoy Jamsetjee their heirs, 
executors or administrators or any or either of them or any other 
person or persons deriving right from any or either of diem to 
the said revenues or any part thereof to increase the present rate of 
assessment leviable and payable upon and from the said villages and 
pieces of ground before mentioned or either or of any part thereof 
and it is also provided and declared that notwithstanding the ex- 
ecution of these presents the Coorumliees shall have hold and retain 
the right of cultivation of their several possessions as at thk present 
time possessed by them and shall have h(dd and retain all other pri- 
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vileges possessed by them so as they are or may be entitled to possess 
and enjoy to and from the constitution of the said Island of Bombay 
as fuUy and effectually to all intents and purposes as if these presents 
had not been made. And it is further provided and declared that 
in the event of the land assessment being at any further time in- 
creased by the authority of tlie said United Company or their success- 
ors or by the Honourable the Directors of the said United Company or 
others having proper and effectual authority in that behalf or in case 
any other modification shall be introduced into the existing revenue 
system of the said island such aji-iration shall extend to and have 
I >iition in the said villages c. pieces of ground before mentioned 
^’ .‘the same manner and as fully in all respects as if these presents 
had nevet' “tfeen made or granted. In witness whereof the said 
Honourlble the Governor in Council at Bombay aforesaid for and 
on behalf of the United Company hath caused the common seal of 
the said United Company to be set and affixed the day and year 
herein above written. 

•> 

Signed sealed and delivered 
where no stamps are used or 
procurable in the presence of r 
(Sd.) Mathew de Cruz, 

(Sd.) Soondeu Morojee. 

DEED OF GIFT DATED 19TH DECEMBER 1885. 
Schedule B. 

This Indenture made the 19th day of December 1885, between 
The Secretary of State for India in Council of the one part and 
Khan Bahadur Jamsetjee Dhunjibhoy Wadia of Bombay, Parsee 
Inhabitant of the other part whereas the Government of Bombay 
in consideration of the exceptional services rendered by the said 
Khan Bahadur Jamsetjee Dhunjibhai Wadia during his long and 
useful official career extending over a period of more than 40 years 
have agreed to grant to the said Khan Bahadur Jamsetjee Dhunji- 
bhoy Wadia the pieces of land hereinafter described. Now this 
Indenture witnesseth that in consideration of the premises he the 
said Secretary of State dotli hereby grant unto the said Khan 
Bahadur Jamsetjee Dhunjibhoy Wadia his heirs and assigns Firstly 
all those two pieces of ground situate at Dharavi Bombay contain- 
ing altogether by admeasurement Sixteen Acres or thereabouts 
divided from one anotlier by a strip of land formerly used for the 
purposes of the Great Indian Peninsula Railway and now reserved 
for a road the larger of which said pieces of land is bounded on or 

p 


(Sd.) JOHN BAZ. 
Secretary to Government. 



234 


JOURNAL OF THE UNIVERSITY OF BOMBAY 

tOivards the North by the Dharavi Road on or towards the South- 
West by the said strip of land reserved for a road and on the East 
by the property of private individuals and the smaller of which said 
pieces of land is bounded on the North-East by the said strip of 
land reserved for a road and on the South-West by the property of 
private individuals and which said two pieces of land are more 
particularly delineated in the map or plan hereto annexed and 
marked A and are therein coloured pink. Secondly all that piece of 
ground or swamp and ground covered by sea-water situate at 
Dharavi containing by admeasurement twenty-eight Acres or 
thereabouts and bounded as follows that is to say on or towards the 
South by the said Dharavi Road and on or towards the North-East 
and West sides thereof by swampt ground and ground covered by 
sea-water and which said piece of land secondly described is more 
particularly delineated in the said map or plan marked A and is 
therein coloured blue and thirdly all that piece of ground or marsh 
ground situate at Sion Bombay containing by admeasurement two 
hundred and sixty-three Acres or thereabouts and bounded as 
follows that is to say on or towards the North and East by a 
Channel or Creek on or towards the South partly by a salt-pan 
called Sallamati and partly by unoccupied land belonging to private 
individuals partly by ground belonging to Cursetjee Nusserwanjec 
Cama and partly by Duncan Causeway leading from Sion to Coorla 
and which said piece of ground thirdly described is particularly 
delineated in the map or plan hereto annexed and marked R and 
therein coloured red and which said premises firstly secondly and 
thirdly described are situate in the Registration subdistrict of 
Mandvee But save nevertheless and except out of this present grant 
the water-course or the free running of or passage for storm and 
monsoon water in or upon or through the larger of the two pieces 
of land herein before firstly described from the southernmost point 
thereof to the sluice gates at the North East comer thereof by the 
Dharavi Road as shown on the said plan marked A and also except 
the water-courses or the free running of or passages for water in 
upon through or along side of tlie said piece of ground herein 
before thirdly described to and from the salt-pans and land or 
ground in the neighbourhood of or adjoining the said piece of 
ground herein before thirdly described To hold the said premises 
except as aforesaid unto and to the use of the said Khan Bahadoor 
Jamsetjee Dhunjibhoy Wadia his heirs and assigns rent free in 
perpetuity but subject to the payment of all taxes rates assessments 
duties and charges leviable or chargeable in respect of the said 
premises or anything for tlie time being thereon And the said 
Secretary of State doth hereby for himself his successors and 
assigns covenant with the said Khan Bahadoor Jamsetjee Dhunji- 
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bhoy Wadia his heirs and assigns that notwithstanding anything \>y 
the said Secretary of State done or knowingly suffered the said 
Secretary of State Now hatli power to grant the said premises unto 
and to the use of the said Khan Bahadoor Jamsetjee Dhunjibhoy 
Wadia his heirs and assigns in manner aforesaid free from incumb- 
rances and the said Khan Bahadur Jamsetjee Dhunjibhoy Wadia 
doth hereby for himself his heirs, executors administrators and 
assigns covenant with the said Secretary of State his successors and 
assigns that he the Said Khan Bahadoor Jamsetjee Dhunjibhoy 
Wadia his heirs executors administrators and assigns will not at any 
time interfere with the water-courses or the free running of or 
passages for storm or monsoon water in or upon or through the 
larger of the two pieces of land hereinbefore firstly described from 
the southernmost point thereof to the sluice-gates at the North-East 
corner thereof by the Dharavi Road and will not at any time inter- 
fere with the supply of water to the salt-pans in the neighbourhood 
of the premises thirdly described or the water-courses or the free 
running of or passages for water in upon through or alongside the 
said premises to and from the salt-pans and land or ground in the 
neighbourhood thereof. In Witness whereof the Right Honourable 
the Governor of Bombay in Council for and on behalf of the 
Secretary of State for India in Council hath caused one of the 
Secretaries to the Government of Bombay to set his hand and affix 
the seal of the said Government hereto and the said Khan Bahadoor 
Jamsetjee Dhunjibhoy Wadia hath hereunto set his hand and seal 
the day and year first hereinbefore written. 

Signed Sealed and delivered by" 

John Nugent, Esq., one of the 
Secretaries to the Government 
of Bombay in the presence of 

A. D. Aria, 

Assistant Superintendent, Reve- 
nue Department, Secretariat. 

Signed sealed and delivered by 
the said Khan Bahadur Jamsetji 
Dhunjibhoy Wadia in the pre- 
sence of 

F. A. Little. 

Solicitor to Government, Bombay. 


(Sd) J. Nugent, 

Acting Chief Secretary 
to Government. 


(Sd) Jamsetjee Dhunjeebhoy 
Wadia. 



Obituary 

Right Honourable Sir Dlni^ah MuUa. 

Ripe scholarship, practical activity and good fellowship were 
some of the predominant qualities which helped Sir Dmshali Mulla 
to carve out for himself a comer in the niche of legal fame. In any 
other country than India, he would have found scope for taking 
interest in thought for its own sake which men like Balfour, Haldane 
or Asquith displayed and to busy his mind like theirs, witli abstract 
issues. He found his field whilst on the Bench, too restricted to 
show the boldness and breadth of conception in dealing with new 
and novel cases which are to be found in the judgments of Holmes, 
Brandies and Cardozo. Sir Dinshah’s great strength lay in a firm 
and sane grasp of principles and a deep, accurate, and well-arranged 
knowledge both of substantive and procedural law and usage. 

As an Advocate, although not a dominating personality and not 
poss^siog the qualities of soaring eloquence or masterly invective, 
he created a powerful impression by directness, a disarming frank- 
ness which loved to place all one’s cards on the table, and an 
accuracy of statement, greatly appreciated by the Bench. 

The secret of his style, whether he was addressing a class of 
students or conducting a case in Court, or writing a text book, lay 
in saying what he wanted to say, with precision of language and 
without , waste of words. Codes and Acts are not the product of 
lawyers but of the law makers. It is, therefore, not surprising that, 
speaking generally, they are distinguished neitlicr for precision nor 
clarity of language. Sir Dinshah, both in his commentaries and in 
his judgments whilst on the Bench, expressed himself witli a happi- 
ness of language and with a precision which is hard to beat. 

Sir Dinshah was connected with the Bombay University, being 
Principal of its Law College, in Bombay, for some years. The 
remark that a deaf law student listening through an ear trumpet to 
the lectures delivered by professors at the Govermnent Law School, 
was guilty of a wanton waste of the mercies of Providence, was 
never spoken of Sir Dinshah’s lectures. 

Throughout his life. Sir Dinshah continued to be a student, and 
maintained an open and a willing mind ready to imbibe new ideas 
and to leam. This quality rendered him eminently engaging and 
accessible, particularly to law students at all times. Notwitlistand- 
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ixig many calls on his time and energies, he spared neither himLlf 
iior his purse when the requirements of a student were concerned. 
The writer gratefully cherishes the memory of a kind act on the 
part of Sir Dinshah when a professor at the Law College. 
Sir Dinshah, at one of his lectures on the Law of Torts announced 
his intention to award a prize of Rs. 250 to the best essay on “ The 
Law of Torts in relation to the Law of Crimes ”, the length of the 
essay to be about 100 pages and the essay to be submitted within six 
months. The writer made an attempt and sent in the result of his 
effort to Sir Dinshah on the last day of the competition. Some days 
later, he received a note from Sir Dinshah in which he stated that 
the essay did not come up to mark but that he had decided 
nevertheless to award the prize to the writer, as an encouragement 
to the study of law. In due course a meeting was held in the 
Elphinstone College Hall at which Sir Narayan Ganesh Chandavarkar 
presided and the writer had tlie good fortune to receive 
Sir Dinshah’s cheque for the amount of the prize, at the hands of 
the learned President. The above is one of the many acts of kindly 
geinerosity on the part of Sir Dinshah Mulla, which will keep his 
memory green in the hearts of many generations of law students. 

Law is a living science, drawing its vigour from current social 
and economic activities. Codification and an undue dependence on 
case-law and stare decisis tend to cramp its growth. It will, there- 
fore, always remain a matter of regret tliat it was not found possible 
for the Bombay University which conferred the degree of LL. D. on 
Sir Dinshah to obtain his active services for studying and reporting 
on the present system of law teaching in Bombay, both as regards 
the matter and the manner, and upon the larger question of bringing 
about a co-ordination and organic union of all the law colleges 
throughout India, so as to make Law and Lawyers render a greater 
and better contribution than heretofore, to the welfare of society 
and advancement of social justice. 

Sir Dinshah was a living embodiment of the highest traditions 
of the Bar. The spirit of the following oath recommended by the 
American Bar Association, ( substituting “ Great Britain and British 
India” for " the United States" ) intensely dominated throughout the 
professional career of Sir Dinshah Mulla : — 

“ I will support the constitution of the United States £ind the 
constitution of the State of — ; 

"I will maintain the respect due to Courts of Justice and judicial 
officers : 

“ I will not counsel or maintain any suit or proceeding which 
shall appear to me to be unjust, nor any defence except such as I be- 
lieve to be honestly debatable under the law of the land ; 
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*' I will employ for the purpose of maintaining the causes coni 
fided to me such means only as are consistent witli truth and honor, 
and will never seek to mislead the Judge or Jury by an artifice or 
false statement of fact or law ; 

"I will maintain the confidence and preserve inviolate the 
secrets of my client, and will accept no compensation in connection 
with his business except from him or with his knowledge or approval ; 

“ I will abstain from all offensive personality, and advance no 
fact prejudicial to the honor or reputation of a party or witness, un- 
less required by the justice of the cause with which I am charged ; 

“ I will never rej'ect, from any consideration personal to myself, 
the cause of the defenceless or oppressed, or delay any man’s 
cause for lucre or malice. 

“So Help me God.” 

Sir Dinshah’s sympathies were catholic. His tastes were refined. 
With all his learning, he had modesty of j'udgmcnt. Altogether, his 
personality had a charm all its own. His loss will be long felt by the 
profession. 

N. H. Pandia, 

M.A , LL.B., 
Attorrwy-at-Law. 



Reviews 


The Indian Theatre, its origins and its later developments under 
European influence, with special reference to Western India, by 
Dr. R. K. Yajnik, M.A., Ph. D. (London) : George Allen & 
Unwin, Ltd., London. 

This work, under the title ' The influence of British Drama on 
the Indian stage, with special reference to Western India,’ was 
originally designed for a thesis which Dr. Yajnik submitted for the 
degree of Ph. D., at the London University. The work, as now 
published, is divided in two parts : the second part incorporates the 
original thesis proper, while the first part adds a brief and rapid 
survey of the ancient Indian Drama and Theatre. 

Unfortunately so little has been written about the ancient 
Indian Dramaturgy and Theatre tliat it becomes very difficult for 
ordinary persons to judge the ancient Indian theatrical conditions 
correctly. It is, therefore, commendable that Dr. Yajnik, in Part I, 
has summarised the conclusions arrived at by the Sanskrit students. 
Of course, in so doing, he had to resort to such very scanty materials 
as are available and it is quite likely if in certain places his state- 
ments do not receive the approval of the Sanskritists.^ 

In Part II, Dr. Yajnik is more at home, that being the parti- 
cular subject of his research. It is here that his labour and patience 
in collating vastly scattered materials are evident. 

Modern Indian Theatre has been developing for the last fifty 
years and more and it is safe to state that the vernacular Drama of 
modem India, in its dramaturgical technique, has drawn moi'e from 
the Western Theatre, than from the ancient Indian Theatre. This 
branch of study, if pursued, would prove very interesting and fruit- 
ful. Dr. Yajnik, here, has chosen to examine the influence of 
British dramas on the modern Indian dramas. In so doing, he has 
first traced the rise of modern Indian Drama in the various pro- 
vinces, e. g, Gujarat, Deccan, Bengal and then discussed the present 
peculiar features of the Indian Theatre. After tlius giving a 
complete idea of the Indian Theatre as it now exists in tlie different 
provinces, he has enumerated and discussed the stage-versions 
of Shakespearean and non-Shakespearcan dramas in India. Some 
of his conclusions noted below will give an idea of his main work, 

1. E. g. P. 41 C re. place of orchestra ), P. 43 ( re. the curtain ), P. 49 (re. 
time of production ), etc. 
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, “ out of the seventeen comedies ( keeping apart th^ 

English Chronicle plays ) of Shakespeare, thirteen were staged oA 
the Marathi stage, eight on the Urdu stage and only five on the^ 
Bengali stage in India. Out of those remaining. Love's Labour Lost 
has been adapted into Urdu and Much Ado About Nothing into 
Marathi. A Marathi version of Pericles {Sudhanvo) is extant, 
although only the Urdu rendering was staged. Thus, in the whole 
range of Shakespearean comedy only Troilus and Cressida remains 
unaccounted for. The palm naturally belongs to the Marathi 
theatre.” (p. 149). 

" out of the ten Shakespearean tragedies ( apart from 

tlie English Chronicle plays ) eight were staged in India ; while out 
of the two remaining Roman tragedies Julius Caesar was translated 
and adapted into Bengali and Marathi, though not produced. Only 
Coriolanus was left unrendered.” ( p. 180 ). 

Thus he has tried to show the influence of British dramas on 
our modem dramas. It will be seen that in the case of wholesale 
translations or adaptations, the question of influence is clear enough, 
but Dr. Yajnik has also shown that there is a subtle element of 
psychological influence which too has been working on the modern 
Indian Theatre. In many modem Indian dramas, there are found 
situations, scenes, dialogues etc., which are directly or indirectly 
influenced by some such similar portions in the Western plays. 
Dr. Yajnik has devoted one whole chapter to the examination of 
this question and this is perhaps the most valuable part of the book. 

The history of Indian Drama from tire most ancient periods to 
the modern times has not been a continuous one. Sanskrit Drama 
was a full-grown drama, but its Prakrit successor has no evidence 
of full-grown existence. Indian Drama, in the Prakrit and early 
vernacular age, t.e. in the last seven to nine centuries, has ex- 
perienced a continuous degeneration. Revival in the Indian Drama 
came with the British rule and unfortunately the pioneers of our 
modern dramatic revival slavishly imitated the foreign models and 
produced a type of Drama which is not national. It is, therefore, 
that on reading Parts I and II of this book, there is seen no connect- 
ing link between the two periods. And as long as our dramatic 
revival does not take its stand on our own past models ( taking 
western models only for the elements wanting therein ), we can have 
no national theatre. In such circumstances, every attempt at a 
real understanding of our present dramatic conditions, should be 
welcome. Dr. Yajnik’s is a pioneer work in this direction and as 
such deserves all possible credit. 


D. R. Mankad 
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AN INTRODUCTION TO TUDOR DRAMA. By F. S. Boas. Crown 8vo. 
184 pages, 10 illustrations. 4s. 

It is impossible to recommend this book too highly to anyone wishing 
for a clear, short, accurate and competent history of the English drama 
before Shakespeare.” Reveu Anglo-Amcricmm, 


KEATS' CRAFTSMANSHIP. A Study in Poetic Development. By M. R. Ridley. 
Demy 8vo, 322 pages. 15s. 

In the course of his analysis Mr. Ridley is able to throw fresh light and 
offer new views on many textual points. 

“ Of the greatest interest to Keats* students *’ John OLondon^s Weefdy» 

THE PURSUIT OF DEATH. A Study of Shelley's Poetry. By B. P. KURTZ. 
Medium 8vo, 362 pages. 12s. 6rf. 

The author notes that Shelley has written more about death than any 
other English poet, and the author’s study of this subject in his writings 
leads to an intimate revelation of Keats' character as a man and a poet. 

REASON AND BEAUTY IN THE POETIC MIND. By CHARLES Williams. 
Crown 8vo, 194 pages. 6s. 

“There will be little question that in Mr. Williams we possess one of 
our most perspicacious, if not perspicuous, crtics.” Scotsman. 

" It is a delight to make contact with a mind so eager in its explora* 
tions, so compelling, so convinced ** Twu & Tide. 

“ Impassioned, intriguing, tantalizing *' Observer. 

THE MODERN MUSE. Poems of Today : British and American. Crown 8vo, 
326 pages. 5s. 

More than any other recent anthology this book presents the amazing 
range and variety of modern poetry among the English-speaking peoples 
which will come to many as* a revelation of the vitality of the English 
muse. 


THE PREFACES OF BERNARD SHAW. All the Prefaces collected and printed 
together in one volume. Uniform with the Omnibus Volume of Shaw’s 
Plays, viii +802 pages. ( Constable & Co. ) 12s. 6d. 

A SHORT HISTORY OF ENGLISH LITERATURE. By Emile Legouis. 
Crown 8vo, 416 pages, fully illustrated. 6s. 

Emile Legouis, Professor of English Literature in The Sorbonne, 
Paris, here presents a new survey of the whole history of English liter- 
ature, from Anglo-Saxon times to the present day. As the work of a 
French scholar of the highest distinction, carried out with characteristic 
French acuteness and lucidity of statement, it has outstanding value for 
English readers. 
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